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The thesis examines how the case company can support its suppliers to reduce their
greenhouse gas emissions. Companies are facing a growing demand for accurate emission
data due to regulations and customer expectations. It increases the need for clearer supplier
guidance. The case company has achieved successful emission reductions in its own
operations. Now it aims to extend this progress to its supplier network. The objective of the
thesis is to determine what kind of support, processes, and reduction strategies help suppliers
to lower their Scope 1 and Scope 2 emissions.

The thesis is conducted as a qualitative study for the focal division of a global industrial
company. It consists of a theoretical review, an empirical section, and a discussion chapter.
The theoretical review covers supplier engagement, common emission sources, and the
measurement of emissions according to accomplished framework. It examines reduction
activities, collaborative initiatives, and the use of maturity models to categorize suppliers
based on their environmental maturity. The empirical data is collected through expert
interviews and analyzed with data driven coding and thematic analysis. The empirical
findings address supplier capabilities and contextual constraints. It discusses current
motivators, inconsistencies in emission measurement and reporting, as well as the role of
communication in supplier engagement.

As a result, the thesis develops a maturity-based support model that connects supplier
capabilities with tailored reduction strategies. It provides suppliers with a standardized
roadmap for relevant carbon management actions to achieve effective reductions. It outlines
an internal process for the focal division to supports its suppliers more effectively.
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Tutkielman tarkoituksena on tarkastella, miten tapausyritys voi tukea toimittajiaan
kasvihuonekaasupédstjen vihentdmisessd. Nykydén yrityksiltd odotetaan entistd tarkempia
paidstotietoja sekd sddntelyn, ettd asiakasvaatimusten vuoksi. Tdmid on lisdnnyt tarvetta
selkedlle toimittajaohjeistukselle. Tapausyritys on onnistuneesti pienentdnyt omia
padstdjadn ja pyrkii nyt laajentamaan kyseistd edistystd toimittajaverkostoonsa. Tamén
diplomity6n tavoitteena on selvittdd, millaiset tukikdytdnnét, prosessit ja vihennysstrategiat
auttavat toimittajia vihentdméén heididn Scope 1 ja Scope 2 padstoja.

Tutkielma on toteutettu laadullisena tutkimuksena globaalin teollisuusyrityksen
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asiantuntijahaastatteluilla ja analysoitu aineistoldhtdisen koodauksen ja teema-analyysin
avulla. Tulokset késittelevdt toimittajien valmiuksia ja toimintaympiristoon liittyvid
rajoitteita, sekd nykyisid motivaatiotekijoitd, mittaamiseen ja raportointiin liittyvid
epdjohdonmukaisuuksia ja viestinndn roolia toimittajayhteistydssé.

Tutkielman tuloksena kehitetddn kypsyystasoon perustuva tukimalli, joka yhdistda
toimittajien valmiudet heille sopiviin vdhennysstrategioihin. Se tarjoaa toimittajille
yhtendisen etenemispolun olennaisiin hiilijjohtamisen toimiin ja auttaa saavuttamaan
vaikuttavia padstovdhennyksid. Lisdksi ty0 esittdd sisdisen kehittimisen toimintamallin,
jonka avulla divisioona voi tukea toimittajiaan aiempaa tehokkaammin.
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1 Introduction

This study focuses on greenhouse gas (GHG) emissions through supplier collaboration in
the electrical manufacturing industry. Reducing GHG emissions has become a critical
element of corporate sustainability in response to regulatory and societal pressures.
Furthermore, it works as a source of business values through cost savings, resilience, and
competitive advantage. The introduction presents the background and relevance of the study,
outlines the research problem and objectives, and defines the scope and limitations of the
study. In addition, this chapter introduces the methodological approach and explains the

structure of the thesis.

1.1 Background

Climate change is an important topic around the world and its major consequence is the
rising in global temperatures. The Paris Agreement is an international agreement of the
United Nations adopted in 2015 that aims to restrict the rise in these temperatures. Its
objective is to reduce the risks to ecosystems and human societies resulting from the global
warming. (UN Climate Change, 2024) The Paris Agreement highlights the importance to
reduce greenhouse gas emissions which hold a significant role in the increased global
temperatures. The agreement affects the actions of both corporations and countries around
the globe. For example, the countries which have signed the agreement are obligated to
submit their nationally determined contributions (NDCs) also known as their national
climate action plans. NDCs include plans to reduce their GHG emissions to achieve the goals

of the Paris Agreement. (UN Climate Change, 2024)

Additionally, reducing GHG emissions requires continuous action from corporations across
the world. It pressures corporations to implement decarbonization strategies (Hechelmann,
et al., 2023). In corporate settings, GHG emissions are distributed into direct emissions
(Scope 1), indirect emissions (Scope 2), and value-chain emissions (Scope 3) as

demonstrated in Figure 1 (Oyewo, 2023).



SCOPE 1 SCOPE 2
Direct Emissions from Indirect Emissions from
Business Operations acquired/purchased energy

AN, ]

Figure 1: GHG Emissions Distribution in Corporate Settings (Oyewo, 2023).

Figure 1 visualizes what each scope contains. Scope 1 considers the direct GHG emissions
which result from a company’s business operations. In contrast, Scope 2 includes the indirect
emissions which occur from acquired or purchased energy. Scope 3 emissions consist of the

indirect emissions that are created by the company’s value chain. (Oyewo, 2023)

The thesis is conducted as a commissioned thesis for a case company. The case company
has succeeded at reducing their own Scope 1 and Scope 2 emissions and it keeps
continuously developing its sustainability strategies and practices across all business units.
However, there is always room for improvement and the case company believes it can
achieve more meaningful reductions within its supply chain. Hence it wishes to support its
suppliers to successfully mitigate their Scope 1 and Scope 2 emissions through improved

collaboration and supplier engagement.

1.2 Objectives, Research Questions, and Scope

Despite growing pressure to reduce greenhouse gas emissions, many electrical suppliers,
particularly small and medium-sized enterprises (SMEs), lack the capabilities, knowledge,
and structured support to effectively reduce their Scope 1 and Scope 2 emissions. This also
makes it challenging for larger customer companies to meet their own climate targets

through the supply chain. The case company has a supplier network that consists of various
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suppliers with different levels of knowledge on sustainability. Some of the suppliers face

challenges in achieving emission reductions due to lack of guidance and resources.

The objective of this study is to provide tools and practices to help suppliers to successfully
mitigate their GHG emissions and to increase supplier engagement through collaborative

solutions. The research questions of this study are presented below:

- RQI: What kind of carbon management is relevant for effective Scope 1 and Scope
2 emission reductions in the context of supplier collaboration?

- RQ2: What activities and tools are relevant for reducing Scope 1 and Scope 2
emissions?

- RQ3: What collaborative initiatives should the case company use to support its

suppliers in reducing their Scope 1 and Scope 2 emissions?

This study is limited to Scope 1 and Scope 2 emissions, which include direct emissions from
operations and indirect emissions from purchased energy. Scope 3 emissions are excluded
from the study, as the primary aim is to identify ways for suppliers to reduce their own direct
and energy-related emissions within their operations. The empirical focus of the study is on
Division X of the case company and its tier-1 suppliers, which refers to direct raw material
and component suppliers. The Division X acts as the focal division in this study, as the
analysis is made from its perspective. Nevertheless, emission reduction can be seen as a
process and a part of every company’s strategy with long-term business goals. Hence, this
study contains all three aspects the concrete actions, tools, and measurements for emission
reduction, the carbon management practices guiding reduction activities, and the

collaborative initiatives from the case company’s side to support their suppliers.
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1.3 Methodology

This thesis is conducted as a qualitative case study for the focal division. It combines insights
from scientific literature with empirical findings. The theoretical framework is developed
through a literature review, which draws on prior academic research, industry websites, and
authoritative sources such as official publications. The information sources of the literature

review are visualized below in Figure 2.

Literature
Review

Academic Authoritative

Research Sources Websites

Official
Publications

ScienceDirect

Figure 2: Data sources of the literature review.

As can be seen from Figure 2, the academic research was searched from three main databases
called Scopus, ScienceDirect, and LUT Primo. The purpose of the literature review is to
explore existing knowledge on carbon management and emission reduction, to clarify the
concepts and frameworks that are most relevant to supplier collaboration, and to highlight

gaps that the empirical study can address.

The empirical chapter complements this by examining the focal division and its supplier
landscape through expert interviews. The goal of the empirical section is to generate
practical insights into the current practices, challenges, and opportunities for supplier
engagement in emission reduction. By combining the literature review with empirical
findings, the thesis develops a framework that is both theoretically grounded and tailored to

be realistic for electrical component suppliers.
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1.4 Structure

This thesis is divided into six main chapters, and each chapter builds on the previous one to
create a logical flow from theory to practice. The first chapter introduces the study. It covers
the background, research problem, objective, and research questions. Additionally, it defines
the scope of the work and explains the chosen methodology. The aim is to provide the reader

with the foundation to understand the focus and direction of the study.

Chapter 2 focuses on Scope 1 and Scope 2 emissions. It describes their main sources, the
role of carbon management, and the regulatory frameworks that guide companies. The
chapter also provides a strategic analysis of supplier emission reduction and introduces
maturity models as tools for classifying company capabilities. Its purpose is to explain the
drivers of corporate GHG emissions and to highlight the common challenges and benefits

companies face when reducing them.

Building on this, Chapter 3 focuses on a company decarbonization. It presents a strategic
roadmap for carbon management to ensure the emission reduction efforts do not result in
individual, separate actions from the company operations and strategy with short-term
results. Additionally, the third chapter explores concrete emission reduction activities,
measurement practices, and supportive initiatives within supply chains. It concludes with a

summary of the theoretical findings.

After establishing the theoretical base, Chapter 4 presents the empirical study of the focal
division. It describes the research design, interview process, and analysis methods. The
findings are organized into four themes that reflect how emission reduction is currently
approached within the focal division and its supplier network. The purpose is to provide

practical insights that complement the theoretical discussion.

Chapter 5 combines theory and empirical viewpoints into a maturity-based support
framework. It discusses strategies and practices by maturity level and explores implications
for the focal division. It aims to directly address the research questions and provide a
structured solution to the research problem. Finally, Chapter 6 concludes the thesis. It
summarizes the key findings, highlights the study’s limitations, and provides
recommendations for practice and future research. The conclusions bring together the main

contributions of the study and show how the results can be applied and developed further.
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2 Scope 1 and Scope 2 Emissions

This chapter focuses on explaining Scope 1 and Scope 2 emissions. It reviews the role of
carbon management to ensure effective Scope 1 and Scope 2 emission reductions. It defines
their role in corporations and what business benefits and opportunities that their reduction
can bring. In contrast, it examines the main potential challenges and threats of Scope 1 and
Scope 2 emission reduction. It utilizes SWOT analysis to summarize the strategic analysis.
In addition, this chapter explores current regulations and reporting that is relevant for Scope
1 and Scope 2 emission reduction. The final subchapter investigates how maturity models

can be used to support emission reduction.
2.1 Emission Sources

This subchapter explores the common GHG emission sources to achieve greater

understanding of Scope 1 and Scope 2 emissions. Figure 3 visualizes the most common

sources by GHG Protocol (2024a).
Generated electricity,
™ heat or steam

ll Physical or chemical
processing

Transportation of

= Scope 1 Emissions [

1 materials, products,
waste and employees

] Fugitive emissions
= Scope 2 Emissions B Purchased energy

Figure 3: Scope 1 and Scope 2 emission sources categories (GHG Protocol, 2024a, p. 27).

GHG Emissions [
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Figure 3 categorizes the Scope 1 and Scope 2 emission sources based on GHG Protocol
recommendations. It includes the consumed energy, processing, transportation and fugitive
emissions. It also considers the purchased energy consumed in the business processes.
Generated electricity, heat and steam emissions are the outcome of the combustion of fuels

in stationary sources that the company owns or controls such as turbines, furnaces or boilers.

Physical and chemical processing emissions tend to occur from industrial processes used in
the manufacture or transformation of materials and chemicals. Common examples include
the production of cement, aluminum, ammonia, adipic acid and waste treatment.
Transportation creates emissions that arise from combustion of fuels of the company’s own
or controlled vehicles. These are mobile combustion sources which include trucks, trains,
airplanes, buses, cars and ships that are used to transport products or employees . Fugitive
emissions refer to unintentional or intentional releases of GHG from equipment or industrial
activities. For example, they include leaks from seals, gaskets and valves as well as methane
emissions from coal mining and gas venting. Additionally, fugitive emissions cover releases

of refrigerant (HFC) from cooling and air conditioning systems. (GHG Protocol, 2024a)

GHG Protocol highlights that emissions from electricity that a company generates and sells
forward to another party are not subtracted from its Scope 1 emissions. This approach aligns
with how emissions from other carbon-intensive products are treated. For example, a steel
producer cannot subtract emissions from the production of scrap steel. However, companies
can report emission details related to the sale or transfer of their own generated electricity as

additional information. (GHG Protocol, 2024a, p. 27)

As for Scope 2 emissions, they refer to the indirect GHG emissions that result from the
generation of electricity, steam, heat or cooling that the company purchases and uses in its
own operations or facilities. Although these emissions occur at the site of energy production
such as a power plant, they are attributed to the company that consumes the energy. It is due

to the fact that the company’s demand drives the generation. (GHG Protocol, 2024a, p. 27)

For many companies, the electricity they purchase results as one of largest contributors to
their overall carbon footprint. This makes Scope 2 emissions a critical focus area for the
reduction strategies. Accurately reporting Scope 2 emissions helps organizations to
understand and manage risks related to energy and carbon costs. They are able to identify

opportunities to improve energy efficiency and reduce emissions and comply with regulatory
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and voluntary reporting frameworks. In many cases electricity is delivered to companies
through transmissions and distribution networks which are owned or operated by utility
companies. During the generation process some electricity is lost due to heat loss in wires
and transformers and these are referred as T&D losses. The end consumers of that electricity
are not responsible for those T&D loss emissions because the end consumers do not own or

control the systems where the loss occurs. (GHG Protocol, 2024a, p. 27-28)

2.2 Role of Carbon Management

The Paris Agreement compels corporations to integrate more climate-conscious practices to
manage GHG emissions, including Scope 1 and Scope 2 emissions (Gallego-Alvarez et al.,
2015). For instance, carbon management is a commonly used climate-conscious approach,
which refers to the strategies and actions companies adopt to track, measure, and reduce their
emissions. The primary goal is to establish a clear baseline of current emissions, which can
then guide efforts for reduction. Carbon footprint refers to the total amount of carbon
emissions a business generates through its operations. It enables companies to identify major
emission sources and implement targeted reduction actions, which can further support more

sustainable and efficient operations. (SAP, 2024)

This chapter presents three key theories that help explain why corporations engage in
environmental sustainability and provide valuable inputs to further understand the drivers of
carbon management. These theories are Legitimacy Theory, Stakeholder Theory, and the
Natural Resource-Based View (NRBV). These theoretical perspectives provide a foundation
for understanding why organizations seek to manage their greenhouse gas emissions and

how such actions support long-term strategic positioning.

Legitimacy Theory highlights the importance for organizations to align their operations with
evolving societal expectations and environmental norms to maintain social acceptance
(Velte, 2023). Corporate legitimacy refers to the perception that the company is acting in a
desirable, appropriate, and socially acceptable way (Gomez-Trujillo et al., 2024). In
environmental context, this involves taking credible and transparent actions, such as setting
emission reduction targets or adopting climate initiatives, to meet stakeholder expectations.

From the company’s perspective, this can enhance reputation, strengthens stakeholder trust,
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and supports long-term viability in an increasingly sustainability-driven business

environment.

Stakeholder theory (Freeman, 1984) focuses on the alignment of corporate business
operations with the interests and needs of various stakeholder groups, which include
customers, suppliers, investors and regulators. According to this theory, corporate success
is linked to the ability to recognize and respond to stakeholder interests. In the context of
environmental sustainability, this means considering the growing expectations for
measurable climate actions and transparent carbon management (Ikram et al., 2018; Velte et
al., 2020). Stakeholder Theory also supports the idea that successful sustainability
transformation requires meaningful engagement, not only internally, but also across the

value chain.

The Natural Resource-Based View (NRBV) builds on Legitimacy and Stakeholder Theories
by focusing on how companies can develop strategic capabilities through improved
environmental strategies. Originally NRBV was introduced by Hart (1995) and suggests that
companies can achieve long-term competitive advantage by integrating sustainability into
their actions. This includes the reduction of resource consumption, improvements in energy
efficiency and adoption of low-carbon technologies. (Hart & Dowell, 2010; Andersen,
2021). In other words, sustainability is not only a matter of compliance or reputation, but

also an opportunity for operational and financial improvement.

Together, these theories explain the significance of environmental sustainability and
emission reduction for companies. They also highlight why supplier engagement is a critical
component for broader corporate decarbonization efforts, especially in managing Scope 1
and Scope 2 emissions across the value chain. In parallel, regulatory frameworks, reporting
standards, and carbon accounting protocols provide essential guidance for effective carbon

management.

Additionally, institutions and governments have various strategies and implementations
related to environmental business. For example, the European Union (EU) has developed a
competitive strategy for the European capital market to enhance environmental management
among EU member states. (Nuber & Velte, 2021) EU Commission has initiated the Green
Deal project which aims to accomplish a climate-neutral economy by 2050 across EU.

Another initiative from EU Commission in 2022 is Corporate Sustainability Reporting
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Directive (CSRD). CSRD obligates specified company types to report on their sustainability.
These companies include EU and non-EU companies who initiate more than 150 million
euros revenue on the EU market. This ensures stakeholders and especially investors are able
to analyze the impact of corporations on people and the environment. It enables the appraisal
of financial risks as well as opportunities relevant for climate change and sustainability

challenges. (European Commission, 2023)

There are numerous sustainable finance regulations to support the climate. The EU
Taxonomy regulation defines three key indicators for environmental sustainability:
revenues, operating expenditures and capital expenditures. The regulations attach
corporations to sustainable business activities, which need to align with at least one of the

following six environmental objectives:
- mitigating and adapting to climate change
- ensuring the sustainable use and protection of water and marine resources
- facilitating the transition to a circular economy
- preventing and controlling pollution
- protecting and restoring biodiversity and ecosystems
(Velte, 2023).

As for global sustainability framework, there are few significant standards from International
Organization for Standardization (ISO) that are relevant in today’s corporate sustainability
actions. ISO standards are not legally mandatory, but they can have a strong effect on
corporations’ reputation (ISO, 2024a). ISO 50001 standard for energy management aims to
provide corporations in all industries means to enhance their energy utilization via an energy
management system (EnMS). It is a framework of requirements for developing relevant
policies, defining goals for those policies, data utilization, measuring and reviewing results

and continuously improving the energy management. (ISO, 2024b)

Another relevant standard is ISO 14064-1 which is part of the ISO 14060 family. ISO 14060
family provides companies with intel on quantification, monitoring, reporting and
verification of GHG emissions. ISO 14064-1 helps companies on organizational level to

design, develop and manage GHG inventories and to report their GHG emissions. It
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contributes to aim to reach climate neutrality and integrate climate activities into governance

and management. (ISO, 2024c¢)

The Greenhouse Gas (GHG) Protocol is another key framework for carbon management. It
was developed together with the World Business Council for Sustainable Development
(WBCSD) and the World Resources Institute (WRI). GHG Protocol offers globally accepted
methods to measure and report greenhouse gas emissions. It classifies Scope 1 emissions to
result from owned or managed resources. According to it, Scope 2 includes emissions from
generated electricity, heating and cooling systems and purchased steam. This classification
makes GHG protocol particularly valuable for corporate carbon management. (Ranganathan,

2024)

The GHG Protocol offers detailed guidance for identifying and quantifying major emission
sources within Scope 1 and Scope 2. It enables corporations to develop targeted reduction
strategies such as enhanced energy efficiency for Scope 1 and transition to renewable
electricity for Scope 2. Additionally, the framework supports transparency and
accountability by standardizing emissions reporting, which is essential for building
stakeholder trust. (Ranganathan, 2024) It also helps to meet compliance obligations,
including the ones outlined in the EU Corporate Sustainability Reporting Directive (CSRD)
and other climate related standards (Monblanco et al., 2024). Corporations can achieve
measurable improvements in environmental sustainability from focusing on Scope 1 and
Scope 2 emissions via carbon management. Furthermore, this supports corporations to build

a stable foundation for long-term environmental sustainability leadership.

2.3 Strategic Analysis of Supplier Emission Reduction

To effectively reduce their Scope 1 and Scope 2 emissions, a company should first be able
to manage these emissions, which can be considered as a strategic process for the company.
The previous chapter (2.2) discusses the strategic importance of carbon management in this
context. In addition to managing GHG emissions, it is crucial for companies to understand
the potential benefits and challenges associated with reduction efforts. This chapter
addresses these aspects through a SWOT analysis, which can be used to identify the internal

strengths and weaknesses, as well as the external opportunities and threats of a strategy.
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(Humphrey, 2005). Figure 4 summarizes these factors related to Scope 1 and Scope 2

emission reduction and provides a structured overview of the key strategic considerations.

Strengths

« Improved resource efficiency and operational
performance

« Increased organizational transparency

« Stronger stakeholder trust and corporate
legitimacy

* Cost savings through energy efficiency

* Process optimization and reduced labor costs

« Improved profitability and sales

« Internal alignment with strategic objectives

Opportunities

* Attraction of green investors

* Growing demand for green products

*Public funding and incentives for decarbonization

« Availability of renewable electricity and
emerging technologies

Weaknesses

* High upfront investment and capital costs

« Increased workload and training needs

» Complexity of industrial energy systems

*Need for integrated emission tracking systems

« Internal resistance and lack of coordination

*Poor data quality risk can lead to ineffective
decision-making

* Capability gaps

Threats

* Uncertainty in stakeholder expectations

* Regulatory complexity and inconsistent energy
policies

* Economical and geopolitical factors

* Technology and infrastructure constraints

» Competitive differentiation
« Customer, investor and partner attraction

Figure 4: SWOT analysis matrix for emission reduction.

Strengths

As mentioned in the previous chapters, GHG emission reduction can enhance resource
efficiency and operational performance as well as improve transparency, which supports
long-term success of a company. For example, alignment with frameworks such as the GHG
Protocol and ISO standards improves transparency and credibility, which strengthens
stakeholder trust. In addition, clear communication of emission reduction efforts reinforces
corporate legitimacy, supports internal alignment, and helps to build an environmentally

committed organizational culture.

Wang (2017) examined in his study climate change mitigation technologies on United States
manufacturing companies. The study claimed these technologies result in Scope 1 and Scope
2 emission reductions and can be referred in this thesis as GHG emission reduction
technologies. Porter and Van der Linde (1995) argue that investing in GHG emission

reductions can provide companies an opportunity to enhance efficiency and competitiveness



20

via investments in environmental innovations. The key is to consider environmental
sustainability and operational performance together, where the emissions are reduced during
the production. For example, increasing emission prevention via technological investments
can improve process efficiency. This can lead to cost reductions, improved production speed
and flexibility for the manufacturing companies. However, Wang stated a good example on
when the benefit lies within the approach. Investments in energy efficiency can save cost
with lower energy usage, which can enhance profitability. On the other hand, purchasing
low-carbon energy from the market tends to cost more than conventional sources, which can
increase costs (Kramer & Haigh, 2009). Hence, it is important for companies to explore the

available options on their location and choose the suitable ones that align with their strategy.

Wang (2017) claimed management system technologies combine operations management
with emission reductions. Usually, they help to raise awareness of emissions across the
organizations and promote engagement to carbon management. This improves the alignment
of the staff with environmental strategy and reduces resistance. Therefore, these technologies

can engage the staff with organizational strategic objectives.

Based on Murphy et al. (2007), reducing GHG emission intensity in production through
equipment upgrades and switching to less carbon-intensive fuels have resulted in energy
efficiency improvements. This further led to cost savings via smaller energy demand as well
as operational efficiency through more efficient production equipment which led to process
optimization. Process optimization can lead to enhanced allocation of resources in
production, which can lower labor costs and increase profitability (Teshome, 2023). Here
emission reduction can be connected to strategic objectives to increase production process
efficiency and achieve cost mitigation (Mahapatra et al., 2021) This highlights the
importance of integrating emission reduction strategies across multiple organizational

functions.

Study by Ibishova et al. (2024) supported the connection between carbon emission
reductions and company’s financial performance. The results of the study showed that
reducing carbon emissions increases company’s profitability. More particularly, it showed
positive impact in ROA (return on assets) due to increased demand and turnover. However,
the study claimed the financial benefit is higher with companies with more carbon intensive

operations. The study findings suggested that emission reduction efforts can enhance
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companies’ performance. Hence, it can encourage companies to align their reduction

strategies and objectives with their financial performance targets.
Weaknesses

Reducing Scope 1 and Scope 2 emissions often requires significant internal effort.
Implementing energy management systems or GHG inventories, as outlined in ISO 50001
and ISO 14064-1, demands structured processes, reliable data, and continuous monitoring.
For some companies, especially those with limited internal capacity, the complexity of
complying with multiple reporting frameworks such as CSRD, ISO standards, and the GHG

Protocol can pose operational challenges and stretch available resources.

In contrast to internal strengths, reducing GHG emissions requires investments. To be able
to reduce their Scope 1 and Scope 2 emission, companies have to first plan their reduction
process and measure their current emissions. The implementation of emission measurement
and reduction planning increases the workload of employees and managers which
contributes to higher corporate labor costs. In addition, companies need to often invest in
training programs to enhance employees’ skills for carbon management tasks which further
increases costs (Ma et al., 2024) Furthermore, the companies need to invest in planned
reduction strategies. Effective GHG emission reduction often requires high capital
expenditure for infrastructure, monitoring systems or operational redesign. This can be a
challenge for smaller or financially constrained companies. (Mahapatra et al., 2021;

Calanter, 2024)

For instance, the study by Wang (2017) stated that implementing GHG emissions reduction
technologies can involve excessive costs and it may disturb company operations. This
creates uncertainty among companies whether these factors outweigh the benefits for
environmental sustainability as well as the company operations. Wang also mentioned
internal barriers that can challenge companies via emission reduction practices. For instance,
implementing a renewable energy plant, such as solar or wind, can require excessive
financial investment and it can take a long period of time before they pay themselves back
(Wang, 2017; Panwar et al., 2011). They might also require additional components to store,
transport or utilize the energy. The benefit of renewable energy plants is also connected to
the location of the plant and the weather conditions there, which highly reflects on the

amount of energy they are able to produce. In addition, integrating them with current energy
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system can cause disturbance to the business operations. (Wang, 2017) These are important
factors for the companies to consider when planning their carbon management process and
reduction practices. The key lies within the company’s resource availability and selected

approach.

One major operational barrier in industrial decarbonization is the inherent complexity of
industrial energy systems. According to Karlsson (2011), industrial systems form complex
relationships internally among processes such as steam generation, cooling and production.
Furthermore, the study stated these industrial systems are connected externally with
electricity grids or district heating systems. Karlsson highlights that modifying one element
of the system can cause various effects across the system. To achieve successful
decarbonization, companies should adopt well-planned and comprehensive systems

approach rather than optimizing single components of the system.

Reducing GHG emissions also requires internal coordination and a data system. Successful
emissions management relies on accurate and accessible data from various functions such as
energy usage per unit, operating hours of production, efficiency levels and storage
capabilities. (Mahapatra et al., 2021; Karlsson, 2011) Many companies may need to upgrade
or acquire emissions tracking systems to support reduction process. Implementing new
systems may require internal capacity-building. These systems can help the company to
monitor reduction process and outcomes, support decision-making and ensure data integrity
across all units. It also requires resources to ensure the data quality. Poor data-quality can
lead to ineffective decisions or mistakes. Internal complexity, lack of the internal
coordination across functions or resistance to change can result as organizational resistance

to carbon reduction initiatives. (Mahapatra et al., 2021)

In addition, Karlsson (2011) highlighted the importance of data modelling tools that can
adapt the unique features of the industrial site. Without proper input data and flexible
modelling capabilities, successful energy optimization and realistic decarbonization
planning can become difficult. Developing detailed modelling tool can require extensive
operational data and expertise in programming. Small or immature companies may lack of
the internal resources, such as technical expertise, detailed data systems and available staff
to manage optimization-based emission reduction plans. (Karlsson, 2011) Therefore,
external support, simplified modelling frameworks, or customer-provided tools may be

necessary to enable them to meaningfully participate in decarbonization initiatives.
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Opportunities

Emerging regulatory frameworks and global standards present companies with clear
opportunities to strengthen their environmental sustainability. The EU Green Deal and the
Corporate Sustainability Reporting Directive (CSRD) promote climate neutrality and require
companies to report on their environmental impacts, which creates incentives for improved
carbon management. Adoption of standards such as ISO 50001, ISO 14064-1, and the GHG
Protocol offers companies the tools to develop robust reduction strategies, improve energy
efficiency, and increase transparency, which can help them meet stakeholder expectations

and position themselves as sustainability leaders.

According to the study by Lin et al. (2013), implementation of green design technologies led
to increased sales and profits by meeting growing customer demand for environmentally
friendly products. It also enhanced company’s competitiveness and improved its reputation
which is essential for long-term success. Furthermore, a stronger reputation can attract
environmentally conscious customers, investors, and business partners, which creates a
positive cycle of growth and innovation. Green technology refers to replacing high emission
intensive materials with greener options, which increases the energy efficiency or

recyclability of the products (Wang, 2017).

Study by Baah et al. (2021) also supported these by claiming that environmental
commitment can attract new customers, investors and suppliers, which can lead to bigger
market shares. This can positively reflect on the company’s profitability. (Baah et al., 2021)
Therefore, emission reduction can be seen as an opportunity to enhance competitiveness
while contributing to broader climate goals. However, companies must ensure effective and
transparent reporting to communicate their progress on emission reduction efforts and
maintain transparency towards stakeholders. This can further strengthen the company’s

credibly in the eyes of external stakeholders.

Some regions and countries provide access to public funding and incentives to support
decarbonization. For example, Romania supports renewable energy investors with funding
for investments in power transmission and distribution. These provide companies with
additional support and motivation to invest in renewable energy generation which makes
them less dependent on the purchased electricity. Additionally, many countries have invested

in renewable energy generation which provides companies with easier and more inexpensive
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Scope 2 emission reduction through the purchasing of renewable electricity. This enables
companies to switch from fossil-based grid electricity to clean and renewable generated

electricity. (Calanter, 2024)

In addition to policy support and financial incentives, technological innovations boost
emission reduction in the industrial sector. These include for instance emerging technologies
such as electrification, green hydrogen, and carbon capture for process emissions (Rissman
et al., 2020). Furthermore, these innovations can help companies to advance their operations
while reducing Scope 1 emissions. Investing early in such solutions does not only contribute
to climate targets, but it can also help companies to position as industry leaders in

sustainability. (Hechelmann et al., 2023).

These examples show that emission reduction is not only an environmental responsibility
but also a strategic opportunity. By taking advantage of available funding, infrastructure,
and technology, companies can reduce their Scope 2 emissions more easily and cost-
effectively. It can help companies reduce energy-related risks and support long-term cost

stability.
Threats

Failure to meet evolving regulatory and stakeholder expectations poses reputational and
compliance risks. The CSRD mandates large companies to disclose their sustainability
performance, including non-EU companies operating in the EU market. Inadequate or non-
transparent carbon management could damage a company’s legitimacy and reduce investor
confidence. Additionally, with sustainability becoming a competitive differentiator,
companies that lack in adopting recognized standards like ISO or the GHG Protocol at risk
for falling behind competitors who are better aligned with environmental norms and

stakeholder demands.

Murphy et al. (2007) highlighted those non-financial preferences of various stakeholders,
such as investors, can be hard to estimate. It creates uncertainty for companies who aim to
meet stakeholder expectations. This supports the previously mentioned stakeholder theory
that argues reducing GHG emissions via advanced strategies and stakeholder engagement

can help companies to respond to increasing and complex stakeholders demands.

In addition, companies also face threats from external political and economic factors. As

discussed in the previous chapter, different regional regulations and standards increase
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regulatory complexity. This depends on where a company operates. Calanter (2024)
highlighted how legislative instability, long permitting processes, and inconsistent energy

policies can delay or discourage investment in emission reduction strategies.

Ibishova et al. (2024) stated that environmental regulations can also increase direct costs
within companies, since it can cause pressure and short-term solutions which lead to poor
investments further burdening profitability and challenging resource allocation. However,
considering potential positive effects of emission reduction, the opportunities exceed
external threats in companies with careful planning and risk management. Companies should

prepare for the emerging regulations early on.

Geopolitical instability and global economic trends also bring external risks to companies in
terms of GHG emission reduction. Events, such as the war in Ukraine, have triggered shifts
in energy trade, reinforced the EU’s push for energy independence, and led to sharp
fluctuations in energy prices. These developments can create uncertainty in long-term energy
planning and make it more difficult for companies to commit to renewable investments.
(Calanter, 2024) In addition, technological infrastructure constraints, such as limited grid
capacity or long capital asset lifespans, can delay decarbonization efforts (Calanter, 2024;

Murphy et al., 2007). This is relevant for companies with complex operations.

2.4 Classification of Company Capability

Maturity models are structured tools that describe how organizations develop their
capabilities over time. These models are usually divided into levels that help companies
assess their current practices, identify gaps and guide systematic improvement. Each level
represents a stage of organizational maturity from unstructured and reactive to optimized

and proactive practices. (Abdulghani & Winkler, 2025)

Maturity models have been originally developed for quality and software process
improvement. However, over time they have been adapted to various management areas, for
instance, environmental sustainability. In the context of carbon management, maturity
models are used to evaluate how well companies understand and manage their carbon
impacts. This is particularly relevant for companies who seek to reduce their GHG emissions

since maturity models provide structured path to improve internal systems, reporting and
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actions in line with operational capacity. These models are particularly valuable for SMEs
that may lack comprehensive data systems or advanced environmental knowledge but still

need to improve performance incrementally. (Ngai et al., 2013)

One maturity model particularly suitable for early-stage organizations is the Carbon
Capability Maturity Model (CMM) by Wei et al. (2019). It was originally developed for
individuals, nevertheless the model offers a behavior-based structure that also applies to

organizations in the early stages of emission management.

Levels of the Carbon Capability Maturity Model:

1. Initial Level: Lack of low-carbon knowledge and skills; no intentional low-carbon
actions.

2. Growth Level: Basic awareness, emerging values, and occasional low-carbon
actions.

3. Standard Level: Consistent low-carbon values and actions; ability to assess
emissions.

4. Integration Level: Mature low-carbon knowledge and ability to select and implement
effective actions.

5. Optimized Level: Continuous improvement, high environmental motivation, and
leadership in low-carbon practices.

(Wei et al., 2019)

The CMM highlights the internal development and is especially useful for SMEs that are
beginning to develop emission reduction capabilities. However, it lacks technical or system-
level indicators which make it less suitable for advanced emission management assessment.
For more recent perspective, Table 1 summarizes three maturity models from past two years
for comparison. For instance, one of the models is called the digital decarbonization maturity
model (2024). It was introduced by Abdulghani & Winkler (2025), and it provides more data

driven maturity model.
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Table 1: Summary table of selected maturity models. (Abdulghani & Winkler, 2025; Motloung et al., 2023; PSCI, 2024)

LEVEL DIGITAL DECARBONIZATION MODEL SUSTAINABLE CARBON OPS ZERO-EMISSION CITY LOGISTICS
(ABDULGHANI & WINKLER, 2025) MODEL (PSCI, 2024) MODEL (MOTLOUNG ET AL., 2023)
Oblivious:
0 - -
no awareness of zero emission zone
Starting out:
Beginner: ) Aware:
1 ) o o Baseline Scope 1 & 2 defined,
Basic knowledge, limited digital tools o Informal awareness, no structure
limited tools
Adopter: Developing:
Interest:
2 Digital training, some collab with Public commitments, internal )
Teams/budgets assigned for ZECL
suppliers targets begin
Integrator: Implementing: Managed:
3 Holistic digital integration with value Governance and tracking Scope 1- Teams implementing ZECL ops,
chain 3 emissions training in place
Innovator: Leading: Established:
4 Al blockchain, joint product/service ISO-certified systems, supplier Pilots running, significant ZECL
innovation engagement, data disclosure implementation
Transformer: Optimized:
S Business model fully transformed, full - 100% ZECL, clear KPIs, continuous
decarbonization with partners improvement

As we can see from Table 1, the Digital Decarbonization model focused on the
organizational digitalization in service of decarbonization goals (Abdulghani & Winkler,
2025). In contrast, Decarbonization maturity model by PSCI is focused more on the GHG
emission tracking, disclosure and supplier engagement. Furthermore, it aligns with global
sustainability frameworks and targets SME readiness for policy-driven change in urban
logistics. (PSCI, 2024) While originally designed to evaluate SME readiness for zero-
emission zones in urban logistics, the ZEMM-SME model by Motloung et al. (2023) is well-
suited to industrial SMEs in the electrical manufacturing sector. These companies face
similar challenges in awareness, vehicle usage, subcontracted logistics, and regulatory
pressure, making the model’s staged structure a practical framework for assessing emission
readiness across a diverse supplier base. These models together provide a comprehensive
view for company classification and support for developing an environmental maturity

model.

Table 1 illustrates the main principles to progress from one maturity level to the next. In
general, it requires combination of building awareness, internal coordination, capability and

decision-making. Across all review models, progression begins with internal knowledge and



28

resource allocation. At lower maturity levels, companies benefit from structured awareness
campaigns and basic training to increase the understanding of emission related impacts.
After achieving proper awareness of emissions and current emission sources as well as
capabilities, the company can move to level two or three. These levels are more focused on
assigning responsibilities, forming necessary teams and initiating pilot actions as well as

target-setting. (Motloung et al., 2023; Abdulghani & Winkler, 2025)

After implementing practices and developing related governance, companies can start
establishing proper systems to support their reduction practices. These can include
functionalities to monitor emissions, train staff in data use and interpretation as well as
collaborating with customers or suppliers on pilot initiatives. Companies can start to
integrate emissions data into decision-making processes and operations. Abdulghani &
Winkler (2025) highlighted the use of digital tools and analytics, while PSCI (2024) focused

on the importance of governance structures and data traceability.

The highest maturity levels require continuous improvement, cross-organizational
integration and proactive engagement across the value chain. For example, the highest level
of Digital Decarbonization model includes rethinking the business models. On the other
hand, ZEMM model’s top level emphasizes full alignment with regulations and continuous

performance tracking (Motloung et al., 2023)
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3 Company Decarbonization Efforts

Frameworks mentioned in the previous chapter, such as GHG Protocol, aim to support
corporations to manage their greenhouse gas emissions. They highlight importance of carbon
management integration with the company’s core business operations. In addition, NRBV
emphasizes the prevention of emissions during production by optimizing resources and

Pprocessces.

GHG Protocol provides companies with specified standards, tools and resources for accurate
carbon management supporting environmental reporting and performance. For example,
GHG Protocol includes specific calculation tools for measuring Scope 1 and Scope 2
emissions. ISO standards, such as ISO 50001, provide structured guidance on energy
management to improve efficiency. To fully leverage these frameworks, companies must

first establish a reliable carbon management process.

3.1 Strategic Roadmap for Carbon Management

As mentioned in Chapter 2.3, carbon management is essential for achieving successful Scope
1 and Scope 2 emission reductions. Caldecott (2022) highlighted the need to plan and
implement as well as monitor, adjust and accelerate their reduction activities. These can be
adjusted to present a high-level carbon management roadmap that companies can use to
reduce emissions. The adjusted roadmap consists of four key steps: Assess, Plan, Implement,
and Monitor. These phases build upon each other and create a continuous cycle that supports

strategic emission reduction (Figure 5).

PEDED T T=pt

Figure 5: Surface-level carbon management process (Caldecott, 2022).
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3.1.1 Assessment

To ensure successful planning of carbon emission reductions, companies need to start by
assessing their current situation and setting realistic objectives. Companies should
understand their current emission sources, capabilities and potential challenges. They should
start with a contextual assessment of internal capacities, system-level constraints, and

external enablers or risks of the process (see SWOT analysis in Chapter 2.3).
Identification

After contextual analysis, companies should focus on identifying the sources of their Scope
1 and Scope 2 emissions and collect the necessary information from them. As previously
mentioned in Figure 3, Scope 1 emissions are the direct emissions from the company-owned
assets, that include energy consumption and generation, industrial and chemical processes,
transportation and mobile sources, and fugitive emissions. Scope 2 emissions are the indirect
emissions from purchased energy that is consumed by the company’s own facilities and

machinery.

For Scope 1 emissions, companies should start by reviewing and listing all their owned or
controlled facilities, including manufacturing sites, office buildings and warehouses.
Furthermore, the companies should define their operational processes as well as the
production equipment, which release GHG emissions. This includes assessing fuel
combustion such as boilers, generators and other equipment that consume fossil fuels.
(Climate Impact Partners, 2024) For instance, boilers commonly use natural gas, diesel,
propane or fuel oil for operating (Innovation Center for U.S. Dairy, 2019, p. 14). In addition,
companies should review their manufacturing processes for physical or chemical
transformations which can cause GHG emissions. For mobile combustion, the companies
should list all their owned or controlled vehicles, for example, trucks, cars and heavy
machinery. Finally, they should determine if their refrigeration or air-conditioning systems
utilize high global warming potential gases such as HFCs. Leaks or maintenance activities

in these systems can lead to Scope 1 fugitive emissions. (Climate Impact Partners, 2024)

In terms of Scope 2 emissions, companies should measure the total amount of energy it
purchases and consumes and afterwards convert that into emissions (Climate Impact

Partners, 2024). It can be helpful to breakdown emission sources by the site or processes.
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For larger companies breaking the operations into equipment or energy-consuming process
level can be beneficial to ensure accuracy and completeness of measurement. Additionally,
physical verification, such as site walkthroughs can help confirm combustion source and
detect fugitive emissions not visible in the billing records (GHG Protocol, 2024a). The
operations staff can provide valuable insights about equipment usage, system inefficiencies

or leaks to support data accuracy.

To support identification as well as the entire assessment process, it is crucial to collect data
of the identified sources. For Scope 1 emissions, companies should track fuel consumption
by recording the type and quantity of fuel used (e.g., natural gas, diesel) in units such as
kWh, liters, or cubic meters, along with equipment operating hours. Data sources may
include fuel bills, tank meters, or internal monitoring systems. For process emissions (e.g.,
from cement or chemical production), companies should log the quantity of input materials.
As for fugitive emissions, they should document the type and amount of refrigerant added

during maintenance and note any detected leaks. (Climate Impact Partners, 2024)

For Scope 2 emissions, the companies should begin by collecting data on purchased
electricity, heating, cooling, or steam. This information is typically obtained from utility
bills, which report energy consumption in kilowatt-hours (kWh) for electricity and in
appropriate units for other energy types. (Climate Impact Partners, 2024) The monthly or
annual electricity, steam, heat and cooling bills can provide insights into total energy
consumptions, seasonal trends, site-level variations and potential billing discrepancies. This
data can help to calculate Scope 2 emissions, benchmark facility performance, and identify

outliers.

The collected data for calculating Scope 1 and Scope 2 emissions, can be referred to as
activity data, since it is based on business activities that create GHG emissions. To ensure
the accuracy of activity data, companies need to establish routine data collection practices.
For monitoring activity data companies can develop a GHG inventory. (Innovation Center
for U.S. Dairy, 2019, p. 9) A more detailed approach to measuring Scope 1 and Scope 2
emissions is presented in Chapter 3.2, as it plays a critical role in several key steps of the

carbon management process.
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GHG Inventory

A GHG inventory is a quantitative accounting tool to systematically measure, track and
report Scope 1 and Scope 2 emissions. According to the GHG Protocol's Corporate
Accounting and Reporting Standard, the inventory is a cost-efficient tool for accounting
GHG emissions. It helps companies further identify main emission sources, ensure
compliance with regulatory frameworks, and provide a solid basis for emission reduction

planning (GHG Protocol, 2024a, pp. 36, 21).

By consistently measuring and documenting emissions data, companies can improve internal
decision-making and demonstrate their sustainability progress to external stakeholders,
including customers, regulators, and investors which further support the stakeholder theory.
This connection between carbon data, performance, and communication is increasingly
critical in meeting stakeholder expectations and complying with evolving reporting
requirements. The GHG Protocol defines five main attributes for GHG accounting and

reporting (Figure 6).

Figure 6. Five principles of GHG accounting and reporting (GHG Protocol, 2024a, p. 7)

In Figure 6, relevance refers to the need to ensure the GHG inventory provides relevant
information of the emissions. The information should be valuable for company’s decision-
making. In terms of completeness, companies must include all Scope 1 and Scope 2 emission
sources and activities within the defined source. They need to clearly determine exclusions
and reasoning. For consistency, companies should utilize same methods over time for
reliable comparison of the results. They need to report any changes on their data, methods
or boundaries. Furthermore, the information needs to be clear, factual and traceable.
Assumptions, methodologies and data sources need to be disclosed for achieving
transparency. The data should be accurate and close to reality. For enhanced decision-
making, companies should minimize uncertainties and maintain reliability. (GHG Protocol,

2024a, p. 7)

These 5 principles create a base for both emission reduction planning and environmental

performance tracking. With high-quality, relevant and comparable data, a company can



33

identify emission hotspots and reduction opportunities as well as enhance environmental
reporting practices. Furthermore, this in turn supports strategic decision-making and external

accountability.

To support this process, companies can use tools such as the GHG Protocol’s Excel-based
calculators for stationary combustion, mobile sources, transport emissions, and Global
Warming Potential (GWP) conversions. In addition, it provides industry-specific and
regional tools (e.g. for China and Mexico) to address local variations in energy use and

emission factors (GHG Protocol, 2024b).

The ISO 50001 standard is another framework that can help companies develop energy
management systems for more energy efficient business processes. This is a tool, that
provides structured guidance for planning, implementing, measuring and managing energy
across the organization. The standard can be applied across all sectors and regions, regardless
of company size. Some firms implement ISO 50001 to improve operational efficiency, while
others use it to demonstrate accountability to external stakeholders. However, the ISO 50001
guidance is not free-of-charge and is presented here as an example of international best
practices. (ISO, 2024b) Once companies have assessed their emissions profile and existing
capabilities, they are ready to set clear and measurable targets as part of their planning

process to guide their reduction efforts.

3.1.2 Planning

To define emission reduction goals, companies can utilize SMART framework. SMART
goals are specific, measurable, attainable, relevant and time bound (Doran, 1981). For
instance, a company could aim to achieve 80 % renewable energy by 2035. Finnerty et al.
(2018) recommended setting mid-term targets for carbon reduction and renewable

electricity, as well as long-term goals related to carbon neutrality.
Target-setting

Supportive frameworks like the GHG Protocol can help companies analyze current
emissions and prepare for reductions. In addition, companies may align their targets with
climate science through initiatives such as the Science-Based Targets initiative (SBTi). SBTi

is an organization that offers guidance, standards and tool for companies and financial
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institutions to reduce their GHG emission (SBTi, 2025a). In addition to GHG Protocol, SBTi
provides voluntary frameworks for emission reduction to help companies avoid offsets and
inconsistent carbon management. It is also widely recognized by investors, companies and
environmental stakeholders, which highlights its value. SBTi’s latest consultation draft, the
SBTi Corporate Net-Zero Standard (v2.0) introduces updated guidance on target-setting. It
highlights the separation of targets for Scope 1 and Scope 2 emissions. This helps companies
to understand and implement reduction actions for direct operations and energy use

separately. These are visualized in Figure 7. (SBTi, 2025b, p. 57)

Goal Setting

Budget-Conserving : . .

Figure 7: Targe- setting for emission reductions. (SBTi, 2025b, p. 57)

According to the draft, Scope 1 targets should use budget-conserving contraction or linear
contraction. Budget-Conserving Contraction refers to budgeting emission instead of money.
In this approach companies set a long-term total budget of how much Scope 1 emissions
they can produce. Furthermore, companies should focus on setting emission reduction goals
yearly to stay within the total budget. It is important to set a timeframe and follow the
progress annually. This approach requires companies to define their net-zero year as one of
their long-term targets. If the company exceeds the budget during the early years, the
approach tightens the future targets increasing pressure to make more meaningful reductions.

(SBTi, 2025¢, p. 8-9)

Linear Contraction is more flexible approach where the aim is to reduce emissions the same

amount each year until company reaches their end goal. For example, company can plan to
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reduce 5 tons of their Scope 1 emissions every year. It would result in 50 ton reductions in
10 years. This makes linear contraction a simple and predictable method for companies with
less maturity on emission reductions or who aim for consistency with their reduction
strategy. (SBTi, 2025¢, p. 15-16) While it has lower risk to pressure the company for more
meaningful reductions, it can be less effective since it does not reflect on the yearly results
as much. Nevertheless, both of these are suitable to implement in the initial validation to set
targets from base year to the target year as well as in the renewal validation to adjust targets
based on past underperformance. SBTi Corporate Net-Zero Standard V2.0 provides precise
calculation formulas and step-by-step guide for these 2 approaches. (SBTi, 2025c). They
won’t be further detailed in the thesis.

In addition to Scope 1 emissions, companies need to consider Scope 2 emissions. The Scope
2 targets should include location-based targets as well as market-based or zero-carbon
electricity targets. Absolute Contraction Approach (ACA) is a method that can be used to
combine location-based and market-based target-setting for Scope 2 emissions. In ACA
companies set emission reduction targets for their absolute emissions. Absolute emissions
refer to the total carbon equivalent emissions company produces without allocating it to
revenue or other indicators. In ACA all companies reduce their absolute emissions by a
consistent annual rate to reach target year goal. If companies choose to utilize ACA, they are
required to plan location-based contraction for Scope 2 emission reductions. (SBTi, 2025c,
p. 25-27) In location-based approach, ACA is applied to grid-average emissions via average
emission factors of the local electricity grid. This refers to the electricity a company
consumes in a specific location based on the physical emission intensity of that electricity

grid. (Chang, 2022)

In ACA, companies shall choose to utilize Market-Based approach or Net-Zero Electricity.
In Market-based approach, targets are based on the contracts and purchases such as
renewable energy certificates. If company buys renewable energy certificates they can offset
their electricity usage regardless of the local grid’s emission intensity. Market-Based
approach reflects the company’s procurement choices rather than specific locations where
they operate. (Chang, 2022) In contrast, net-zero electricity approach refers to using
electricity that is produced from clean or zero-carbon sources. These include solar and wind

power, hydropower as well as nuclear power. (SBTi, 2025d)
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As mentioned, SBTi emphasizes support rather than compliance pressure. In goal setting, it
is also important to consider how reduction objectives align with company strategy and
financial performance. As discussed in Chapter 2.3, long-term goals that are integrated into
the company’s strategy can reduce risk and improve both environmental and financial
outcomes. Once company has successfully set their reduction targets, they need to choose

appropriate actions to complete their reduction strategies.

The SBTi draft highlights the importance of structured planning by requiring companies to
develop detailed climate transition plans within 12 months of target validation. The plan
should outline the governance, actions, and required resources to meet the net-zero targets.
Governance structures should include who in the senior management is responsible. In
addition, the planned actions should include operational changes . The required resources
should define the financial, human and technological capacity. (SBTi, 2025d, p. 34).
However, SBTi draft does not provide more specific instructions or framework for the plan.

Potential reduction strategies and actions are further discussed later in the Chapter 3.3.
Scheduling

To complete planning and potential action plan for emission reductions, companies should
schedule their actions. Gregg & Strengers (2024) highlighted in their article the role of
dashboards and Gantt charts as part of carbon management. Maylor (2001) describes Gantt
chart as a project planning tool which provides time-based information in a graphical form.
It helps to plan and monitor the project with displayed future predictions of timing. It also
shows past activities and their potential delays or early completions. However, Maylor
defines Gantt Chart as a presentation tool or the process. Gregg and Strengers (2024)
described OKR (Objectives and Key Results) dashboards as modern option for Gantt charts
to track progress, enhance scheduling strengthen productivity. OKR dashboards require
measurable quantitative entry data which supports target-setting as well as monitoring
progress later on. They usually display progress with red-yellow-green coloring which helps
to track delays . (Gregg & Strengers, 2024) While Gantt chart can be replaced with OKR
dashboards, they can also be utilized alongside them. Gantt chart can be supportive visual
tool when planning the carbon reduction actions or the entire carbon reduction strategy. In

contrast, OKR dashboards can be better suited to tracking progress in the monitoring phase.
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3.1.3 Implementation

After the assessment phase and target-setting are established and the company has a planned
their carbon management process, they have to start implement their plans into action.
Implementation phase refers to translation company’s strategic objectives into concrete

operational practices that reduce emissions and manage climate-related risks.

Luo and Tang (2016) introduce Carbon Management Systems (CMS) as an effective tool to
guide the implementation phase from emission reduction objectives into practical actions. In
addition, it helps to improve input efficiency, prevent risks, and avoid compliance costs.
They identified ten example measurable components that create a high-quality CMS by
connecting four main perspectives, which are governance, operational activities, accounting
and communication into a cohesive system. These four elements align with the SBTi action
plan requirements and provide more detailed information for that as well. Luo and Tang do
not refer to a ready-made system that companies should purchase but rather aim to guide
companies to build their own CMS. They state that companies with a high-quality CMS tend
to have better carbon mitigation performance, which is an important part of environmental

performance.

In terms of governance, Luo and Tang (2016) defined three elements, board function, risk
and opportunity assessment, and incentives. Board function measures the level of board or
senior management involved in climate responsibility. Luo and Tang (2016) stated that
assigning climate responsibilities to a board member or senior management enhances the
quality of implementation. The climate responsibility moves forward from board to general
staff, affecting most organizational levels of the company. Risk and opportunity assessment
captures company’s climate-related risk management process. Proper risk management
enhances the implementation by preparing for potential challenges. Additionally, incentives
measures whether the targets are tied with management and employee incentives. Luo and
Tang (2016) highlighted the positive effect of incentive systems on staff engagement to meet

climate-related goals including emission reductions.

From the operational perspective, Luo and Tang defined targets, reduction initiatives and
supply chain emissions control. Target element assesses whether the company sets absolute
and/or intensity-based emission reduction targets. It highlights the significance of successful

target-setting for implementation phase, because it helps companies to prioritize their
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reduction actions across the implementation process. Initiatives refers to a number of carbon
reduction initiatives implemented or in progress. It reflects the active execution of the
reduction actions and can be visible in the system as portfolio of the projects. Lastly, supply
chain emissions control measures whether the company supports downstream emission
reductions. This is more related to Scope 3 emissions but is part of meaningful
implementation process. It includes actions to influence supplier emissions or enable

customer reductions.

The accounting perspective includes 2 elements, carbon accounting and audit/assurance.
Carbon accounting measures whether the company has disclosed Scope 1 and Scope 2
emissions. It is visible via emissions inventories such as GHG inventory which was
introduced earlier in Chapter 3.1. Audit/assurance refers to a degree achieved when external

auditors verify company’s reported emissions.

Luo and Tang determined two elements for communication perspective including policy
engagement and transparency. Policy engagement measures if the company does engage
with policy makers related to carbon reductions. It is visible in CSM via public support for
climate regulations . Transparency reflects the quality of a company’s environmental
reporting. It encompasses the clarity, completeness, and accessibility of disclosed carbon
data and strategies. Transparent reporting is a key aspect of communicating environmental

performance to stakeholders.

While these ten measures were defined as the key elements for a CMS, implementing a CMS
is not a one-size-fits-all. Companies should prioritize different CMS elements based on their
context. For instance, other companies are more focused on governance and oversight and
others may prioritize operational actions. This highlights the importance of contextual
analysis of the company itself in the beginning of the carbon management process as
mentioned previously. For example, the internal and external factors identified in in SWOT

analysis can be utilized to create and manage suitable CMS.
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3.1.4 Monitoring

Once companies have started to implement emission reduction strategies/actions, they must
actively monitor the progress to ensure the planned actions lead to measurable results.
Monitoring plays a critical role in the evaluation of the success of implementation efforts. It
can detect potential inefficient practices. Credible reporting of the progress can also help to

maintain accountability toward internal and external stakeholders.

As introduced in Chapter 3.1., dashboards and Gantt charts support companies in scheduling
and monitoring emission reduction activities. For instance, the OKR (Objectives and Key
Results) dashboards are commonly used to visualize progress with traffic light indicators
(green, yellow and red). This helps companies to identify delays and respond proactively.
While Gantt charts help organize tasks in a time-based sequence, dashboards convert
performance into real-time visual insights. These tools enable day-to-day operational

monitoring and offer a bridge between strategic targets and real-time data.

The GHG Protocol highlights the importance of tracking and verifying GHG emissions over
time. This is essential for reporting progress toward reduction targets and adapting strategies
where needed. (GHG Protocol, 2024a, p. 33) Figure 8 visualizes the main steps for

monitoring based on GHG Protocol recommendations.

Recalculating
emissions when
necessary

Tracking against a base
years

Performance Inventory quality
evaluation management

Figure 8: Process to monitor greenhouse gas emissions over time (GHG Protocol, 2024a, pp. 33—-34).

Companies should track emissions consistently over time and use a defined base year to
measure the progress. Recalculating the emissions may be required from time to time when
the company has structural changes in their operations such as divestments and acquisitions.

This is to maintain comparability to the baseline. Additionally, companies are encouraged
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to link their monitoring with their interim targets and annual review cycles. This supports
early detection of underperformance and course correction. (GHG Protocol, 2024a, pp. 33—
34, 85) Monitoring involves ensuring data quality and minimizing uncertainties such as
cross-checking results, auditing processes and applying consistent methodologies. (GHG

Protocol, 2024a, pp. 55-57)

Additionally, the five GHG accounting principles (relevance, completeness, consistency,
transparency and accuracy) from the GHG protocol are essential for ongoing monitoring
(GHG Protocol, 2024a, p. 7). The GHG inventory provides measures and inventory tools for

companies to track their emissions over time, they are further described in the next chapter.

Verification and transparent reporting are key elements of effective monitoring. GHG
Protocol recommends companies to start third-party verification to assess whether emissions
data is accurate, complete and consistent with recognized standards. This process enhances
the reliability of reported information and improves the credibility of internal and external
communications. Third-party verification can also strengthen data integrity by identifying
calculation errors and boost stakeholder confidence in performance data, and support
strategic decision-making by providing management with trustworthy information (GHG

Protocol, 2024a, p. 69—70)

According to GHG Protocol, verification becomes especially important when companies
make public commitments, participate in emissions trading schemes, or include GHG data
in financial or sustainability reporting. In these cases, third-party assurance ensures that
monitoring results are not only internally useful but also externally credible which reinforces

transparency and accountability. (GHG Protocol, 2024a, p. 69-70)

Carbon management is an important part of the reduction process. It sets a base for emissions
reduction system that enables effective and stable reductions. While this roadmap offers a
structured approach, effective action depends on a reliable understanding of the company’s
emission profile. The following chapter explains how Scope 1 and Scope 2 emissions can be

measured using standardized and comparable methods.
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3.2  Measuring Scope 1 and Scope 2 Emissions

Although measuring emissions was introduced as a key step in the carbon management
roadmap, it is addressed in a dedicated chapter. This is due to the wide role of measurements
supporting the assessment phase, accurate goal setting, informed decision-making, and
continuous emissions tracking throughout the reduction process. This chapter explains how
companies can quantify their Scope 1 and Scope 2 emissions using [PCC-based formulas
and key metrics. To define key metrics and indicators for Scope 1 and Scope 2 emissions,

they should be distributed into smaller categories as defined previously.

Once emissions sources are identified, companies can apply standardized methodologies to
quantify their Scope 1 & Scope 2 emissions. The International Panel on Climate Change

(IPCC) Tier-1 methodology provides a structured approach for these calculations:

GHGijk :EDU X EFijk X GWPk

(M

In which, GHG; j refers to the emissions type ‘k’ from category ‘i’ using energy source ‘j’
(kg COz-equivalent), ED;; is the energy demand (MJ), EF;j; is the emission factor (kg
emission ‘k’ / MJ) and GWP,, is the global warming potential (kg COzc.-equivalent / kg
emission ‘k’). The energy factor multiplied with the energy demand is equal to the emission
quantity per unit of consumed energy. (Saisirirat et al., 2022) Since the study focuses mainly
on carbon emissions (€0,), we can modify this formula to focus on CO,-equivalent. For

example, for fuel combustion:

kg COZ] 1

GHG Emissions [tCO,e] = Fuel Consumption [M]] X EF [ ] X 1000

)
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and for electricity emissions (EE):

EE [tCO,e] = Electricity Consumption [kWh] X Grid EF [kil/lifozz] X 10100

3)
where fuel consumption or electricity use refer to activity data categories. The emission
factor uses IPCC or regional emission factors for CO,. GWPs convert non-CO, gases into

C0,-equivalents. Table 2 lists below a few examples of GWPs.

Table 2: GWP of consumed energy (Saisirirat et al., 2022).

GHG Emission GWP, (kg CO,-Equivalent / kg of Emission ‘k’)
CO, (carbon dioxide) 1

CH, (methane) 25

N, O (nitrous oxide) 298

In addition to GWPs, GHG Protocol provides an Excel-file of different emission factors that
can be accessed online. In terms of Scope 1 emissions, it covers mobile combustion that
includes emissions from mobile sources, which include company-owned vehicles,
machinery and equipment. Mobile combustion is based on fuel usage or distance traveled
and falls under Scope 1 emissions. Stationary combustion consists of fixed sources that burn
fuels (natural gas, coal or diesel). For Scope 2, the file provides emissions from purchased
electricity for some specified regions, for instance, the US, UK and China. Emissions factors
for electricity vary by region and depend on the local grid’s energy mix. (GHG Protocol,
2024c¢)

Companies can approach GHGE:s via different metrics, which include total GHG emissions
(tCO2e¢), emission intensity (tCO2e per product or revenue), GHG reduction percentage
since baseline, energy consumption (kWh) or renewable energy share (%) . Tracking
emissions through key performance indicators allows companies to measure progress and
benchmark competitors or industry targets. Appendix 1 summarizes the most relevant
metrics for Scope 1 and Scope 2 emissions, helping firms align their strategies with

regulatory requirements and corporate sustainability goals.
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Accurate measurement of Scope 1 and Scope 2 emissions is the foundation of effective
carbon management. It helps to track down results of reduction efforts. By leveraging
standardized frameworks such as the GHG Protocol and IPCC methodology, companies can
develop precise emissions inventories and track their environmental performance. However,
measurement alone is not sufficient. To achieve meaningful progress, companies must

implement targeted reduction strategies that lower their Scope 1 and Scope 2 emissions.

3.3 Key Emission Reduction Strategies

Reducing greenhouse gas emissions is the outcome of a company’s carbon management
process. Emission reduction refers to the actions that are implemented to company
operations to lower Scope 1 and Scope 2 emissions. According to the GHG Protocol (2024a)
and ISO 50001 (ISO, 2024b), emission reduction includes energy efficiency improvements,
low carbon energy sources, and redesigning of processes to eliminate waste and unnecessary

energy consumption.

Based on earlier research on carbon management, emission reduction needs to be adjusted
to the company’s context. Luo and Tang (2016) showed that the effectiveness of reduction
initiatives depends on governance, accurate accounting, and consistent monitoring. These
elements ensure emission reduction is not considered as a isolated business goal but it is
rather connected to strategic decision-making. Furthermore, industrial studies showed that
energy efficiency remains as one of the most cost-effective and accessible approach for

manufacturing companies (Wang, 2017; Lovins, 2018).
Energy-Efficiency

As discovered previously, energy efficiency improvements are the starting point for
industrial decarbonization, since they can effectively lower emission and operating costs
(Wang, 2017; Lovins, 2018). The energy efficiency does not necessarily require new
technologies or major capital investments. Energy efficiency improvements often focus on
optimizing the existing systems, maintaining equipment properly and using energy more
intelligently (Firdaus et al., 2019). Firdaus et al. divided energy efficiency approaches into
two categories. First category includes technologies that promote energy efficiency. Second

category focuses on implementing practices to improve energy management. Furthermore,
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they referred to studies by Backlund et al. (2012), and Jovanovic and Filipovic (2016) and
summarized the energy management activities as following “energy management practices
include housekeeping, maintenance, energy monitoring, energy training, energy audit, .”.
Firdaus et al. (2019) highlighted the role of monitoring and maintenance, especially for the
main operational components, since high-quality maintenance and continuous monitoring
can greatly enhance spotting inefficiencies and issues with the equipment. For example,
companies can invest in low-cost predictive maintenance such as vibrator sensors, oil

analyzers or thermography. (Firdaus et al., 2019)

In addition, Saidur et al. (2010) pointed out that companies can achieve efficiency gains by
optimizing their compressed air systems. Compressed air systems are one of the most energy
intensive utilities in the manufacturing industry. A significant share of this energy is often
lost through leaks, pressure drops, and inefficient operations. To reduce these losses,
companies can implement regular leak detection, proper pressure control, and timely
maintenance. Additionally, they can recover waste heat from compressor cooling systems to
improve overall efficiency. Hence, optimizing compressed air systems is a practical and
cost-efficient step to achieve emission reductions. (Saidur et al., 2010) The significant role
of monitoring, maintenance and optimization shows the importance of awareness spreading,
knowledge sharing, and paying attention to details within a company as well as the supply

chain.

The energy efficiency technologies often require higher capital investments. Companies can
for instance purchase energy-efficient motors, apply variable speed drives, or invest in waste
heat recovery technologies (Firdaus et al., 2019). To support energy efficiency further
companies can reduce their need to purchase energy by implementing digital and automated
grid technologies. These systems support electricity storage from renewable energy sources.

(Riaz et al., 2019)

With automation and digital technologies organizations can monitor and automate their
demand response in real time. It helps to reduce peak demand, prevent energy waste and
lower electricity costs. Additionally, it can help in load management to avoid idle running
and optimize energy utilization. For instance, artificial intelligence (Al) based control
systems are increasingly deployed in industrial and building systems, which enables
predictive maintenance, occupancy-based scheduling, adaptive control of HVAC and

lighting. The HVAC optimization has demonstrated energy reductions of up to 3040 % in



45

smart buildings. (Aghili et al., 2025) As mentioned previously related to ISO 50001 standard,
companies can even invest in developing or purchasing an energy management system,
which groups together all energy data collection, monitoring and energy related policy

management.

Additionally, equipment upgrades and switching to less carbon-intensive fuels can enhance
energy efficiency, which can effectively reduce GHG emissions. Teske et al. (2021)
identified electrification of industrial processes as one of the mitigation practices for Scope
1 emissions. For electrical manufacturing companies, emissions result strongly from on-site
heating, testing, and manufacturing operations. Electrification of industrial processes can
reduce Scope 1 emissions by replacing fossil fuel-based items such as heating gas boilers
with electric heating, heat pumps and electric furnaces. (Teske et al., 2021) It further shifts
the demand to energy, which can be decarbonized through renewable sources, creating
further Scope 2 benefits. If electrification is not beneficial for company operations, they can
switch to low-carbon fuels like biogas, biomethane or renewable propane (Chen et al., 2022)

Renewable sources and low-carbon fuels are further discussed later in this chapter.

A key action to improve facility level efficiency is to use heat pump-based energy recovery
ventilation (HP-ERV) systems. A study by Liu et al. (2024) determined that these systems
are able to recover 60-95 % of ventilation energy losses by combining passive heat
exchangers with active heat pump loops. Passive heat exchangers include rotary wheels,
fixed plates, or heat pipes. The integrated design allows to use heating, cooling, and fresh-
air supply at the same time. This can reduce heating and cooling based energy consumption
in buildings even up to half in suitable conditions. This can further enhance performance and
adaptability to energy peaks caused by changing weather. It makes HP-ERV systems an
effective, energy-saving option for industrial and office facilities that need continuous

ventilation. (Liu et al., 2024)

Other globally recognized mitigation technologies are carbon capture and storage systems
(CCS). The CCSs capture carbon dioxide from industrial sources and permanently store it
into underground reservoirs. (GHG Protocol, 2024a, p.60) However, CCS can be seen as a
defensive measure which can be expensive and complex to design and operate as well as
requires additional energy to operate (Miller & Bruce, 2015, 329-339). If companies
consider implementing carbon capture and storage system, they should carefully assess

whether it creates strategic value, since CCS does not reduce energy demand. It often
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involves high long-term costs and may lock the company into existing emission-intensive

Pprocessces.

In conclusion, these operational and technical improvements demonstrate that energy
efficiency is the foundation for emission reduction. It is also a capability building process.
To master efficiency practices, companies are required to measure their operations more
accurately, which improves data quality and transparency. These efforts also push companies
to strengthen internal systems for monitoring, maintenance, and coordination, which
supports more advanced decarbonization actions later on. This enables broader

decarbonization actions across materials, energy sourcing, and logistics.
Material Efficiency

Enhanced material efficiency is another aspect that contributes to emission reduction, since
it lowers resource consumption and production energy demand. Ongbali et al. (2021) noted
that improving the use of materials in operations can reduce industrial waste, strengthen
energy efficiency, and mitigate carbon emissions. In general, material efficiency means
using less materials to produce each component. It focuses on preventing and minimizing
scrap, reusing residues in the production, and avoiding unnecessary material transport. In
addition to optimized resource usage, material efficiency can reduce the energy demand for
melting, machining, and on-site handling. This connects material efficiency to Scope 1 and

Scope 2 reductions.

Material efficiency includes circular-process optimization, which refers to keeping materials
circulating within production loops instead of discarding them. Fischer (2013) and Braun et
al. (2018) showed that on-site recycling systems, such as remelting metal waste or re-
grinding plastic parts, lower raw material dependence and the energy demand for transport
and remanufacturing. Integrating lean production methods and using digital tools to monitor
material flows makes inefficiencies in handling and process execution more visible. In
parallel, optimizing process sequences and applying process redesign help companies
eliminate hidden inefficiencies and unnecessary handling. Tracking these flows through
ERP or IoT tools can help companies to identify recurring losses and achieve continuous

improvement.

Lin et al. (2013) found that adopting environmentally focused design methods at product

level can enhance competitiveness and reduce lifecycle emissions. This refers to selecting
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recyclable or low carbon materials, which strengthens energy and material efficiency of
manufacturing processes and the final products (Wang, 2017). Together, these practices
form a continuous approach to circular-process optimization and attach material savings,

resource reuse, and emission reduction into industrial operations.

Material efficiency and circular-process optimization indicate that reducing emissions is
about intelligent resource use and energy management. By minimizing waste and keeping
materials in productive loops, companies reduce emissions and the energy required for
extraction, processing, and transport. Hence, circularity is also connected to low carbon

energy use.
Low Carbon and Renewable Energy

Scope 2 (indirect) emissions that result from purchased energy can be lowered via renewable
electricity generation. Companies can invest in solar, wind, or hydroelectric power
generation to replace fossil fuel-based electricity with cleaner alternatives (Teske et al.,

2021; Godoy et al., 2021).

If companies are able to adjust their power consumption to align with their renewable energy
generation, they can reduce the need for fossil fuel-based energy. Battery energy storage
systems (BESS) enable companies to store self-generated renewable electricity, and balance
supply and demand efficiently. This lowers their dependency on the grid and electricity

prices, which can decrease costs. (Werlang et al., 2021)

Renewable sources, such as solar and wind systems are able to generate power periodically,
which makes storage essential for maintaining a stable supply. By storing excess energy in
batteries, companies can continue operations during periods of low generation and prevent
the need to shut down energy generation due to overload. As mentioned previously,
organizations can connect the electricity generation into transportation, heating and
industrial process applications. This allows them to maximize the use of renewables. At the
same time, renewable heat sources, such as biomass, geothermal, or solar thermal systems
can be used to replace fossil fuels in industrial heating applications. This can further reduce

Scope 1 (direct) emissions. (Teske et al., 2021)

Furthermore, integrating these systems with digital monitoring and ISO 50001-based energy
management allow companies to forecast consumption, automate load balancing, and

optimize renewable utilization in real time. However, this may be limited by grid reliability,
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site conditions, and investment capacity. Since some companies may not have the financial
resources or space for on-site generation, off-site solutions, such as power purchase
agreements (PPAs) or renewable energy tariffs provide accessible alternatives. PPAs refer
to long-term contracts to purchase electricity directly from renewable energy providers
(ACER, 2025). With PPAs organizations can lower their Scope 2 emissions even if the

overall electricity demand remains the same.

To conclude, renewable energy integration reduces carbon intensity and strengthens
operational resilience. It aligns with customer decarbonization goals, which can increase
competitiveness. The introduced renewable and low carbon energy solutions shift emission
reduction from operational optimization to systemic transformation. Integrating renewables,
storage systems, and digital management allow companies to align their energy demand with

cleaner supply and set the technical foundation for decarbonizing logistics.
Transportation and Logistics Optimization

Transport and logistics are usually a major source for Scope 1 and Scope 2 emissions in
manufacturing supply chains. For electrical component manufacturing companies, a lot of
emissions result from freight transport, internal material handling, or warehouse operations.
By optimizing these aspects, companies can reduce energy use, strengthen supply reliability,

and create cost savings. (Bjork et al., 2023)

The most effective way to cut transport emissions is to eliminate unnecessary movement of
goods. Companies should map their logistics routes and material flows to locate redundant
movements or too frequent deliveries. The use of simple value stream mapping (VSM) can
help companies to expose bottlenecks and waste, even when resources are limited. VSM is
a Lean management technique that visually maps all process steps to analyze how value
flows from raw materials to the final product. (Batwara et al., 2023) Larger companies can
use digital twins or network optimization tools to improve shipment routes and distribution
layouts. This can enhance efficiency and reduce fuel use, which lowers transport related
emissions (Le et al., 2024). A digital twin creates a virtual model of the transport network.
It is able to provide companies with continuous real-time data of the network. It also allows
companies to test and implement emission reduction strategies without disrupting actual
operations. This helps to find suitable solutions with the most benefits for the company

context.
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In addition to elimination of unnecessary transport, companies should optimize their freight
transport. Wang et al. (2024) determined that proven operational measures include route
optimization, load consolidation, and eco-routing programs that encourage smoother
acceleration and speed control. Companies can also utilize electric vehicles (EV’s) and
synthetic fuels like hydrogen and synthetic liquid hydrocarbons to reduce emissions in
transport. (Teske et al., 2021) However, it might not be profitable for smaller companies to
invest in vehicles. They should rather try to improve performance by joining cooperative

delivery schemes or utilizing carriers with certified low emission fleets.

In addition to transport, warechouse and site logistics optimization can help to reduce
emissions. A study by Bartolini et al. (2019) highlights that warehouses represent a
significant source of greenhouse gas emissions within supply chain operations. Together, the
activities to reduce these emissions are called green warehousing. Oloruntobi et al. (2023)
introduced a collection of warehouse emission reduction activities. Some of the energy
efficiency related ones have already been introduced in this chapter, such as installation of
efficient heating systems, energy storage and VMS implementation. Oloruntobi et al. also
found that companies can optimize energy use in warehouses by replacing traditional
lighting with energy efficient LEDs. In addition, the use of reflectors can improve light
distribution and reduce the total number of required fixtures. This lowers both electricity
consumption and investment needs, as fewer luminaires are needed to achieve the same
lighting level. Installation of roof windows and other increase of natural lighting can
minimize the reliance on artificial lighting. Additionally, the installation of photovoltaic
systems and light sensors can help companies to optimize energy consumption.
(Fichtenhans et al., 2021; Xu et al., 2019; Ene et al., 2016; Liu et al., 2022; Grebski and
Maryniak, 2020)

In addition to building insulation and partitions, companies can optimize the opening and
closing of enclosures and doors to maintain stable conditions and lower energy demand
needed for stabilization. (Park et al., 2018; Sugathadasa et al., 2021). Alternatively,
companies can install fast doors to minimize heat loss and maintain stable temperature. They
can use automated, and sensor equipped doors that can detect human movement. It can
reduce unnecessary energy loss and improve operational efficiency. (Kurnitski et al., 2016;

Sugathadasa et al., 2021)
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Digital tools enable more advanced practices to reduce logistics related emissions. Digital
technologies, such as the Internet of Things (IoT), artificial intelligence (AIl), and
blockchain, can enhance visibility, traceability, and data integrity across logistics. loT
sensors enable real-time tracking of fuel and energy use. Al algorithms can dynamically
optimize routes and load distribution to minimize fuel consumption. Blockchain systems can
ensure the transparency and credibility of environmental data, which supports compliance
and stakeholder trust. By combining these technologies, companies are able to gain more
accurate insights and make data-driven decisions that support decarbonization (Jiang et al.,

2024).

In practice, digitalization supports logistics decarbonization effectively when it is combined
with supply chain mapping. It provides a visual overview of material and transport flows to
identify emission hotspots and improvement areas. The adoption of digital systems is often
driven by institutional pressures, such as stricter reporting requirements and customer
expectations for transparent carbon data. In addition to emission reductions, these systems
also lower transaction costs by improving information sharing and trust across partners.
However, the benefits depend on careful implementation, since poorly managed data
systems can increase energy demand or create rebound effects. Effective digitalization and
mappings can create a feedback loop, which supports continuous monitoring and

improvement of logistics performance. (Jiang et al., 2024)

Collaboration across supply chains remains important for coordinating logistics and sharing
good practices. Recent evidence suggests that collaboration’s impact on emission reduction
depends strongly on how it is structured. Mubarik et al. (2025) found that collaboration alone
does not automatically translate into lower emissions unless it is supported by shared
accountability, data visibility, and integration with digital mapping. In practice, mappings
and digitalization appear to be strong enablers of logistics decarbonization. They can provide
transparency and feedback mechanisms, which can be used to identify emission hotspots and
track progress over time. Therefore, effective collaboration should be data-driven and
strategically aligned with relevant digital systems. This enables measurable carbon

reductions across logistics networks.

In summary, logistics optimization complements the other reduction strategies by addressing

emissions that extend beyond factory boundaries. When digitalized logistics and
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collaborative transport models are combined with energy and material efficiency, they

complete the operational side of industrial decarbonization.

To conclude, operational emission reduction relies on the combination of efficiency,
innovation, and collaboration. Regardless of the reduction activities, the most effective
results can be achieved when technical improvements are supported by the strategic
alignment and knowledge sharing. These reduction measures form the practical foundation
of industrial decarbonization. However, they reach their full potential when they are
reinforced by broader value chain cooperation and supportive mechanisms. The following
chapter examines how collaborative actions can strengthen and scale emission reduction

efforts across the supplier network.

3.4 Supportive Practices Across the Value Chain

This thesis aims to provide guidance for the focal division to support their suppliers to reduce
their Scope 1 and Scope 2 emissions. These emissions can be also considered as the case
company’s Scope 3 emissions. Li et al. (2019) highlighted the importance of supplier
engagement in order to lower these emissions. To clarify, supplier engagement is critical

element that can help suppliers to reduce their emissions.

Supplier engagement is part of supplier relationship management. Furthermore, supplier
relationship management is one of the corner stones of supply chain management (SCM).
(Butt et al., 2024) According to Terjesen et al., (2012) and Hajmohammed et al., (2013)
supplier relationship management includes cooperation, collaboration and sharing
information, which can affect company performance such as achieving sustainability
objectives. Successful supplier engagement helps customer companies to assess the supplier
carbon footprint more accurately (Stenzel & Waichman, 2023). On the other hand, it helps
suppliers to achieve a stable position for emission reduction practices, following with more
meaningful reductions and potential net-zero emissions. Effective supplier engagement can
also motivate and support supplier emission reporting and enhance quality of measurement

data. (Butt et al., 2024)

The outcome of the study by Butt et al., (2024) highlighted few engagement practices and

strategies for emissions reduction (Figure 9).
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Figure 9: Supplier Engagement Practices for Emission Reduction (Butt et al., 2024).

Figure 9 defines effective communication as one of the six main practices. It refers to both
verbal information exchange as well as written contracts to seal the agreements. The study
by Butt et al., (2024) noted, that customer companies should understand how suppliers react
to environmental sustainability. It includes understanding supplier’s climate-related policies,
modifications to company operations, as well as the effect of current reduction practices.
Building trust is another important element since suppliers can be reluctant to share detailed
information of their emissions or GHG inventory. The study claimed, some suppliers are
afraid their information will be used to customer’s own benefit or shared to other suppliers,
which can be potential competitors. Customers can respond to this by sharing benefits they
have gained from emission reductions and also ensuring the supplier information is treated
with appropriate confidence and will not be misused. Hence, trust-building can further lead
to more reliable and detailed supplier data. Additionally, trust-building and information
exchange can increase supplier motivation if customer company can share their successful

emission reduction practices. (Butt et al., 2024)

The study by Butt et al. (2024) claims that many respondents stated that their supplier mostly
understand the significance of emission reduction. Nevertheless, most of the suppliers are
just starting their journey on this aspect and are uncertain of where to begin. This highlights
the need for support and guidance, where customer company can arrange training programs
that help to develop greater awareness on emissions among suppliers or guide capacity

building processes. For example, supplier webinars can enhance supplier understanding on
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emission mitigation, which can support suppliers to overcome potential challenges and
further motivate them to report their progress. Enhanced reporting ensures better data

accuracy and decision-making in SCM regarding environmental sustainability.

However, the study by Butt et al., (2024) also argued that effective real-time data collection
system is a critical tool to successfully manage and track the supplier reduction efforts. This
refers to the important role of technology such as automation, data validation and visibility
of high-quality information. However, this raises a question on how the customer company

can ensure the data is trustworthy and correct.

Regarding supplier engagement, customer companies should also consider implementing
engagement programs or paying attention of the state of their current engagement programs.
These programs should be adjusted and refined based on supplier feedback to ensure the
effectiveness of the program. There should be regular assessment of supplier emission
reductions and customers should also provide feedback for suppliers because it can help

them to identify their improvement areas, shortcomings and strengths. (Butt et al., 2024)

The final practice for customer companies is to develop incentive programs which serve as
strong tools to increase supplier motivation for environmental sustainability. These
programs are based on rewarding suppliers for climate achievements such as reaching
reduction targets. These also benefit customer company’s environmental performance as
well as engage internal stakeholder collaboration to enhance supplier reduction efforts such
as measures and implementation roadmaps. Examples of potential rewards are for instance,
long-term contracts, competitive prices, better credit ratings . These ratings and appraisal
can enhance supplier reputation. In addition, the study reveals some of the respondents have
achieved long-term relationships with their suppliers where the suppliers have reached

impressive reduction results. (Butt et al., 2024)
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3.5 Summary of Theoretical Insights

The literature review of this thesis creates a clear foundation to understand how companies
and their suppliers can address Scope 1 and Scope 2 emissions. This chapter aims to

summarize the main theoretical insights of the review.

The theoretical framework explores factors which motivate organizations to participate in
emission reduction and how these factors are connected to long-term competitiveness.
Legitimacy theory suggests companies should align their business operations with societal
expectations to preserve social acceptance. This requires growing credible climate actions.
Stakeholder theory highlights the role of customer, investor, and regulator expectations who
shape business priorities. The natural resource-based view builds on these ideas. It argues
that environmental practices can develop organizational capabilities, such as efficiency,
resilience, and competitive advantage. Hence, emission reduction can be stated as a strategic

opportunity for companies.

In addition, the theoretical framework connects effective carbon management to structured

processes. The literature identifies four key process phases for carbon management:

e Assessment of emission sources
¢ Planning and target-setting
e Implementation of reduction actions

e Monitoring of outcomes

These steps are supported by various sustainability frameworks, such as the GHG Protocol,
ISO standards, and the Science-Based Targets initiative. The key insight is that meaningful
reductions require systematic measurements. Sustainability should be integrated into the

company business strategy.

Thirdly, the theoretical section researches the opportunities and challenges related to
emission reduction, which are analyzed using a SWOT analysis. With emission reduction,
companies can achieve improved energy efficiency, cost savings, and enhanced
transparency. It strengthens environmental as well as financial performance. Additionally,
companies can stand out from their competitors and attract new investors. On the other hand,

emission reduction may require high upfront investments. Companies may encounter
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capability gaps, or they might not be able to respond to the regulatory complexity. These can
slow down the progress. Overall, the research points out that the benefits of emission

reduction can outweigh the risks when the reduction actions are approached strategically.

Fourthly, maturity models were found as a valuable way to structure supplier development.
Based on these models, companies can progress through stages of awareness, capability
building, and integration. When suppliers are categorized according to their environmental
maturity, the customer companies can design tailored support mechanism, which allows to
set realistic expectations, and track progress accurately. This approach is relevant for smaller
and medium-sized suppliers, who might lack extensive resources but can continuously

improve their performance with the right support.

Finally, the theoretical framework identified a set of key emission reduction strategies and
practices. They include energy and material efficiency improvements, electrification of
processes, and renewable energy integration. They also point out the role of digital tools for
monitoring and optimization. However, the supportive practices across the value chain are
equally important. Supplier engagement, training, incentive mechanisms, and collaborative
platforms hold a critical role in the integration phase, where emission reduction activities are
implemented into day-to-day operation. The supportive actions help to ensure sustainability

efforts translate into lasting impact.

In conclusion, the theoretical insights show Scope 1 and Scope 2 emission reduction is a
structured process as well as a strategic opportunity for companies. The progress does not
only depend on adopting technical solutions, it is also strongly related to building
organizational capabilities and collaborative practices, that extend across supplier networks.
It is essential to create reliable measurement system, which is supported by standardized
inventories and clear indicators. They improve transparency and enable effective decision-
making. At the same time, regulatory frameworks and standards such as the EU’s CSRD,
GHG Protocol, and ISO 50001, keep evolving and create external boundaries that affect
emission reduction efforts. Maturity model is a valuable approach for suppliers since it
provides a clear roadmap on how to progress in decarbonization with current capabilities.
They also align with broader corporate and regulatory goals. This theoretical foundation
creates the basis for the empirical study, which examines how these aspects are visible in the

focal division’s supplier network.
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4 Empirical Study

This chapter describes the empirical section of the study. It begins with an introduction
chapter that explains the purpose of the empirical section as well as a brief overview of the
focal division. Furthermore, this chapter presents the data collection and analysis of the
study, which includes information on the empirical research approach, interview process and
how the analysis was conducted. Lastly, this chapter concludes the interview findings by

categorizing them into justified key themes.

4.1 Introduction to the Empirical Part

The empirical study of the thesis explores how the focal division’s suppliers perceive and
approach the reduction of Scope 1 and Scope 2 GHG emissions, and how the focal division
is currently supporting these efforts. The empirical section provides practical insights
gathered through expert interviews, with the objective of understanding how emission
reduction strategies are currently understood, prioritized, and implemented in real-world
supplier contexts. While the study does not include direct interviews with suppliers, it draws
from the perspectives of SCM professionals within the focal organization, who work closely

with suppliers and oversee related development activities.

As mentioned in the introduction of this thesis, the research is conducted as a qualitative
study, as the topic requires a deeper understanding of motivations, challenges and
organizational practices that cannot be easily captured through quantitative methods. A total
of five one-on-one interviews were conducted with professionals who work in supply chain
management roles within the focal division. The interviewees were defined by the case
company to ensure alignment with their expectations and goals. To maintain confidentiality
and comply with research ethics, the company name is not disclosed in this thesis.
Interviewees are referred to in general terms throughout the thesis to ensure anonymity. The

interviewees and their job descriptions are listed in Table 3.
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Table 3: Interview descriptions.

Interviewee Job Description Date Duration

Interviewee 1 Global Category Manager. 20.6.2025 52 minutes
Interviewee 2 Global Category Manager. 23.6.2025 50 minutes
Interviewee 3 Global Category Manager. 19.6.2025 55 minutes
Interviewee 4  Global Category Manager. 19.6.2025 52 minutes
Interviewee 5 Global Category Manager. 18.6.2025 72 minutes

The case company is a large international company that operates across multiple business
areas and divisions. It considers sustainability a strategic priority, which is integrated into
the company's operations and long-term vision. The organization sees sustainability as an
essential factor for business resilience. As part of this commitment, the company actively
encourages its suppliers to aim for sustainability and emission reductions. By supporting
suppliers in their sustainability efforts, the case company strengthens the environmental

responsibility and performance of the supply chain.

This study has been conducted for one global division that is focused on electrical
manufacturing. However, the findings and recommendations of this study are intended to
provide value beyond one division and may later be adapted more broadly across the
organization. The supplier network and its characteristics are further described in the next

chapter.
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4.2 Data Collection and Analysis

This section describes the research approach, the process of collecting interview data, and
the method used to analyze it. The aim is to generate insights into how the focal division
supports its suppliers in reducing Scope 1 and Scope 2 emissions, based on the experience

and perspectives of SCM professionals.

4.2.1 Research Design and Approach

The empirical study was conducted as a single-case study, where the focus is on the focal
division, and its approach to supplier sustainability. A case study aims to achieve a
comprehensive picture of the research case by combining observations, interview findings
and other relevant documents. It can be built on by comparing multiple cases or by analyzing

a single case, to achieve internal comparisons. (Kallinen & Kinnunen, 2021a)

The study used semi-structured expert interviews as the primary data collection method.
Semi-structured interviews utilize a scheduled list of interview questions that are flexibly
applied during discussions, to capture the key insights related to the study (Williamson,
2018). The objective was to provide a balance between comparability and openness, which
allowed each interviewees to express their views freely. It also ensured consistency across

discussions.

The interview guide was developed based on the research questions and the themes from the
theoretical framework. It covered supplier sustainability maturity, existing support

mechanisms, and emission reduction challenges as well as future opportunities.

4.2.2 Interview Process and Data Description

A total of five one-on-one interviews were conducted with professionals working in supply
chain management roles within the case company. The interview questions can be found in
the Appendix 2. The participants were selected using a purposive sampling, where the
selection is made based on the purpose of the interview to obtain practical insights (Ahmed,

2024). They were selected in collaboration with an internal contact person, to ensure that
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interviewees had relevant experience in supplier collaboration and sustainability-related
initiatives. The interviewees are category managers, each responsible for one or more
supplier categories. Their roles share a similar structural focus, but they have varying

perspectives due to differences in supplier operations, and other category-specific factors.

All interviews were conducted remotely via Microsoft Teams meetings and each of them
lasted approximately an hour. With participants’ consent, the interviews were video-
recorded and transcribed. The transcripts were generated using the automatic transcription
feature in Microsoft Teams. In addition, notes were taken during the meetings, and each

transcript was manually corrected afterwards to ensure accuracy and readability.

4.2.3 Analysis Method

After the interview transcripts were corrected, the transcribed interviews were analyzed with
thematic analysis. The aim was to identify key themes from the interview answers, which
reflect how the focal division currently supports supplier-related emission reduction
activities. Furthermore, the objective was to determine what kind of challenges and

development needs the focal division has faced with suppliers related to emission reduction.

The analysis process began with reading the transcripts multiple times to get a clear idea of
the material. Afterwards, the interview responses were coded, in which the goal was to divide
interview answers into smaller themes. Those themes were grouped across all interview

answers based on shared characteristics (Kallinen & Kinnunen, 2021b).

The initial phase of coding was exploratory and closely guided by the content of the
interview data. The aim was not to focus on predefined categories or theoretical constructs.

As the coding progressed, similar codes were grouped into broader thematic categories.

The analysis was carried out manually using Microsoft Excel, which was previously used to
track and organize codes, themes and illustrative quotations. Throughout the process, the
aim was to concentrate on shared patterns and different perspectives in the answers to ensure

balanced and comprehensive interpretation.
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4.3  Thematic Findings

This chapter presents the key findings from the thematic analysis of five expert interviews.
The themes reflect the recurring views and experiences related to how the case company
currently supports supplier emission reduction efforts, and the challenges and opportunities

involved.

Each subsection introduces one main theme which is supported by illustrative quotes and
interpretation. Together, the themes offer insights into the organization’s current practices

and development needs in supplier sustainability work.

4.3.1 Supplier Capabilities and Contextual Constraints

One of the most consistent themes across the interview answers was the variation in supplier
capabilities and the contextual constraints that shape their ability to reduce Scope 1 and
Scope 2 emissions. All five interviewees highlighted differences in regional regulations,
company size, and technical maturity, which influence the motivation and relevance of
emission reductions. These differences illustrate the challenge to apply uniform expectations

across a diverse supplier network.

This theme provides essential context to understand the supplier’s readiness to engage in
sustainability initiatives. It strengthens the need to tailor emission reduction efforts and
support mechanisms to specific supplier profiles, rather than impose them through a one-
size-fits-all approach. These insights contribute directly to the design of a carbon
management approach, the development of a practical maturity model, and the selection of

emission reduction practices that match supplier conditions.
Supplier Variation

Interviewees described the supplier base is highly diverse in terms of company size, product
type, and operational capabilities. While some suppliers are large and technically advanced,
others are smaller, often family-owned businesses with limited resources and lower levels

of digitalization or environmental maturity.
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Interviewee 1 noted that large organizations tend to have complex operations which makes
it difficult to track and allocate emissions, especially at product level. Three out of five
interviewees brought up a challenge, where some suppliers do not have any sustainability

dedicated employees. Interviewee 5 linked this to the company size:

“Some family-owned suppliers don’t have a dedicated sustainability manager,

which makes data collection and communication more difficult.”

The lack of personnel was seen as a key constraint for managing sustainability tasks, such
as collecting emissions data. Another recurring constraint was financial capacity, since some

suppliers are better positioned to invest in emission reduction technologies than others.

The supplied components also influence emission reduction potential. Suppliers are
categorized based on the components they provide, and since the focal division’s end
products require a wide variety of inputs, operations vary significantly across these supplier
categories. While each category brings specific challenges and opportunities for emission
reduction, this thesis focuses on general supplier development. Therefore, category level

insights are treated as background context.

Interview responses showed that the categories include both heavy machinery manufacturers
and labor-intensive suppliers. Heavy machinery suppliers tend to have had large investments
in equipment and facilities. Labor-intensive suppliers often rely more on workforce
availability and may lack the capacity to adopt new technologies. In addition, two
interviewees mentioned that heavy machinery operations can be particularly difficult to
decarbonize due to the energy intensity and technical limitations of the equipment in use.
These differences have created variation in suppliers’ starting points, which directly impacts

the feasibility and the type of support required.

All five interviewees noted clear differences in environmental maturity. When designing
effective support mechanisms, the maturity differences were viewed as more relevant than
the component type categorization. This supports the thesis approach to group suppliers
based on maturity levels. In addition, it helps the focal division to provide relevant support
and standardized practices to suppliers regardless of the category. The categories may
change but the need for decarbonization progress remains. These findings reinforce the need
for flexible approaches that reflect supplier maturity and context, rather than applying

identical expectations across the supplier network.



62

Sourcing and Shared Responsibility

Several interviewees raised the issue of raw material sourcing. In many categories, the case
company usually controls the selection of raw materials, which limits Tier-1 suppliers’
influence on transport emissions. While this reduces the supplier’s control, it also allows
the case company to affect the carbon footprint directly. Therefore, the responsibility for

these emissions is shared. As Interviewee 1 explained:

“Case company takes care of transport, that is the rule in most cases. There

’

can be few exceptions.’

However, supporting these exceptions, Interviewee 2 stated that suppliers in their category
take care of the transportation, which makes transportation relevant factor for this thesis.
Since transportation and sourcing decisions are often outside the supplier’s control,
emissions from these activities should be treated separately from operational emissions. This
distinction supports fair expectations and helps identify areas where the case company may
need to the lead in decarbonization. They can select lower-emission logistics solutions or

raw materials.

While environmental sustainability is not a primary criteria in supplier selection, several
interviewees noted a shift. Greener components are progressively valued, and low-carbon
materials are becoming more relevant in design and procurement. In close cases,

sustainability can already act as a deciding factor in supplier comparison and selection.

“If the two suppliers are more or less the same and [have] similar price and

so on, then probably this could make the difference no?” (Interviewee 4)

Although this mindset is not yet systematic, the growing availability of emissions data and
tightening external expectations suggests that environmental performance is likely to

increasingly gain value in procurement decisions.
Regional and Regulatory Context

The supplier network is concentrated on Europe, China, and India. All interviewees
highlighted that regional context influences supplier maturity. European suppliers were seen
as more advanced due to stronger regulations, while Chinese suppliers were described as

fast adopters who often align with European standards to maintain market access. In contrast,
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Indian suppliers were generally seen as less advanced. Although interviewees noted

important exceptions.

Interviewee 2 commented on this and from their perspective, sustainability awareness is
increasing in India but not that valid yet for many of the suppliers. Interviewee 5 supported
this by bringing up that emission reduction roadmap is not yet clear for most Indian suppliers.
These reflect early-stage development in emission reduction and awareness. As an
exception, Interviewee 3 stated that their Indian suppliers are already mature and proactive,

and predicted:

“in five years, supplier mindset [will be to] make greener and more sustainable

operations.”

These differences highlight the need to consider the regional variation. The interview results
showed that cultural and business norms shape supplier engagement. European suppliers
tend to view environmental sustainability as part of their business operations, while Indian
suppliers were reported to focus primarily on operational or financial challenges, unless
pressured by customer expectations. As one interviewee observed, working conditions, such
as indoor temperatures, air quality, and building cleanliness vary across suppliers. These
factors are often shaped by local norms, and in some cases, suppliers operate in conditions
that would not meet the standards of the case company’s own facilities. As a result, these
locally shaped building standards and indoor conditions translate into structurally different
energy needs. Especially in terms of heating, ventilation, and insulation, which affect the

emission level.

Climate conditions create further complications for the supplier assessment. Suppliers in
colder regions such as Finland face higher energy demands for heating, whereas suppliers in
warmer regions operate without similar requirements. Although, the warmer regions may
have higher energy demand for air conditioning. This creates baseline differences in energy
consumption which are not directly tied to operations. These differences were cited as a
barrier to the comparison of supplier performance and must be considered when assessing

reduction potential or designing support strategies.

Another barrier for energy efficiency cited in the interview answers was the combination of
challenging climate conditions and infrastructural obstacles such as older buildings or lack

of insulation. These issues are particularly relevant in SMEs or manual process environments
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with high outdoor temperature variation and limited access to modern facilities.
Nevertheless, four out of five interviewees pointed out that some suppliers are responding
proactively. For instance, Interviewee 3 described how one Indian supplier had significantly

reduced their reliance on grid electricity by investing in on-site renewables:

“They still take some energy from the grid, but after installing solar panels
and windmills, around 70 to 80% of their energy consumption is now covered

’

by these investments.’

This example illustrates that even though contextual barriers exist, they can be addressed
when suppliers are motivated and supported appropriately. Despite regional differences and
variation within a single region, all interviewees highlighted the importance of adapting
support activities to help supplier’s increase their environmental maturity. Therefore, the
focal division should develop a global support framework that applies consistent principles
and adapts implementation to local realities. This approach helps ensure that expectations
are fair, support is relevant, and the focal division can drive consistent progress across its
supplier network. These insights contribute to the development of a carbon management
maturity model, which includes both realistic reduction activities and relevant support

practices.

4.3.2 Emission Reduction as a Business-Driven Practice

A second highly referred theme in the interview responses was that suppliers approach
emission reduction primarily as a business decision. Suppliers are rarely driven by
environmental values alone. They tend to act when there is a clear financial or strategic
benefit, such as cost savings or meeting customer expectations. All interviewees described
emission related activities as a response to energy costs, production related needs, or external
pressure from clients. This theme highlights the importance to understand emission

reduction as a strategic business decision.
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Business Motivations for Emission Reduction

All interviewees stated that suppliers are primarily motivated to reduce emissions when the
actions lead to clear business value. Cost savings was identified as the most common and
immediate motivator. Energy consumption was described as a major operational expense
across categories, which makes energy efficiency one of the most important emission

reduction strategies for this supplier network. Interviewee 1 explained:

“Suppliers are generally willing to act, mainly because the driver is cost. In

the end, it comes down to cost or cost optimization.”

Several interviewees mentioned that many of the suppliers have implemented LED lighting,
modern compressors, or better insulation. These initiatives focus on energy efficiency, which
lead to lower emissions. The challenge is that these activities are rarely framed as climate

action. As Interviewee 1 noted, they are typically justified by operational returns:

“Efficiency on energy consumption, like with insulation, is something

suppliers do because they can get a return on it... they can get paid back.”

These findings reinforce the theoretical perspective that carbon management becomes more
actionable when it is integrated into core business strategy, rather than treated as a separate

agenda.

In some cases, emission reduction is viewed more strategically as part of a supplier’s
competitive positioning. This occurs particularly in sectors where low emission inputs are
becoming market differentiators. Interviewee 2 described how the introduction of low
carbon copper into procurement specifications not only helped reduce emissions, but also

created a benchmark for other suppliers:

“We have started to purchase low-carbon copper... we get certification for the

product and have created a benchmark for other suppliers.”

Another key strategic driver was customer expectations. Based on the interviews, customer
demands for more sustainable products or practices have relatively increased supplier
motivation. However, few interviewees explained that such expectations are often still

inconsistent. Interviewee 4 captured the tension:
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“Customers want a competitive product, [they’re] not so interested in
sustainability [ ...] we might risk losing opportunities because we maybe focus

too much on sustainability.”
On the other hand, Interviewee 3 explained:

“In five years, supplier mindset [will be to] make greener and more

sustainable operations.”

This reflects a growing awareness, where emission reduction is becoming as part of broader
modernization and risk management strategies. It also provides the case company an
opportunity to align its sustainability goals with suppliers’ business planning before external

pressures fully materialize.
Triggers for Action and Engagement

While cost optimization remains the primary internal driver for many suppliers, the
interviews highlighted several external triggers that help turn interest into action. These
included reward mechanisms, incentive signals, and mutual cooperation to frame emission
reduction as a shared business goal, and not a compliance task. Several interviewees
highlighted that suppliers are more likely to commit to emission related improvements when
they understand how they will benefit from it. This was particularly relevant when

expectations were connected to recognition or future opportunities. Interviewee 5 explained:

“We are only collecting the information, but then at some point we probably
need to start acting on this [...] I guess we need to also take it into

1

consideration when we are allocating the tonnages to the supplier.’

This reflects a shift from passive data gathering towards active engagement and procurement
decisions that reinforce good environmental performance. Suppliers are not only asking what

is expected of them, but also how they will benefit. As Interviewee 2 summarized:

“How is the case company going to contribute and how suppliers are going to

benefit from this?”

Interviewees highlighted that clear incentives, such as recognition, preferred supplier status,
or business continuity can help to motivate suppliers. Several interviewees suggested that

there should be a balance between positive reinforcement and pressure-based approaches.
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Interviews showed that some suppliers respond more constructively when emission
reductions are positioned as a competitive advantage while others mainly respond when

expectations are enforced through more formal or mandatory requirements.

Additionally, mutual cooperation was identified as a trigger for engagement. All five
interviewees described a need for joint discussions, knowledge sharing, or benchmarking.
These are effective and low-cost ways to align expectations and build trust. Rather than
focusing solely on reporting, these cooperative efforts were also seen as suitable for long-
term partnership building. For example, Interviewee 3 described previous collaborative
sessions in which suppliers have shared their decarbonization plans and the focal division

provided feedback or best practices.

These findings suggest that simply setting sustainability goals isn’t enough to drive supplier
action. What makes the difference is showing suppliers how those goals connect to real
business value. In the end, it’s about making sustainability a visible part of the relationship

between suppliers and the case company.
Barriers to Implementation

Two interviewees also noted clear signs of resistance to sustainability. Resistance was
connected to reduction efforts which appeared disconnected from the supplier’s operational
priorities or perceived as low in return. The two interviewees stressed that this was less about
unwillingness and more about prioritization. Especially in companies with limited resources,

emission reduction competes with other pressing business demands.

The interview questions also addressed a previously used external platform, which was used
for sustainability evaluation. All five interviewees described frustration over the high cost
as well as irrelevant data requests for the suppliers. In addition, the unclear scoring
methodologies were mentioned by few interviewees. One interviewee explained that
suppliers sometimes received poor public scores, which was for instance due to missing data
for irrelevant requests. This had happened even when the supplier had actively worked on
sustainability. These kind of examples create dissatisfaction and reduce motivation to
participate. These cases illustrate how well-intentioned tools can lead to resistance when

they feel disconnected from business value or are perceived as unfair.

Resistance can also happen when emission-related requests appear overly technical or

require large amount of effort compared to their impact. All five interviewees highlighted
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the need for simple, transparent, and contextual support tools to maintain supplier
engagement. The role of such tools is discussed further in the next main theme. Overall,
these findings suggest that resistance does not result from the idea of emission reduction. It
is usually connected to the approach by which the reduction efforts are introduced or

implemented.

Another barrier to implementation mentioned by several interviewees was the importance of
setting realistic expectations for suppliers. Many suppliers are open to reduce emissions, but
it is unlikely to achieve progress if targets are too ambitious or not aligned with supplier
capabilities. This is particularly relevant for smaller and less experienced companies. One

interviewee described it as follows:

“You cannot ask for something that they cannot deliver. That is a kind of

realistic thinking.”

The interviews suggested that unrealistic goals which are set without considering cost,
capabilities, and baselines can lead to confusion or decrease motivation. To keep suppliers
engaged, it is important to define clear expectations and ensure transparent communication.
The expectations should be achievable and support step-by-step progress. They should not
require immediate results and transformation. These findings provide foundation for the next
chapter, which examines how inconsistencies in measurement and reporting shape supplier

engagement.

4.3.3 Inconsistencies in Measurement and Reporting

The third prominent theme addresses the inconsistencies in how suppliers measure and
report their emissions. All five interviewees pointed out the lack of standardized
methodologies, varying baselines, and limited comparability as major challenges. These
issues challenge the focal division’s ability to assess progress, compare suppliers, and offer

effective support.
Measurement Inconsistencies

A recurring concern across interviews was the absence of shared calculation methodologies
for supplier emissions. Each supplier tends to rely on their own measurement logic, which

decreases data consistency and comparability across the network. Interviewees noted that
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some advanced suppliers have developed internal systems to calculate emissions. However,
the measurement approaches vary significantly in structure, scope, and reliability. As

Interviewee 3 summarized:

"Suppliers do have their own methodology [to] evaluate what was their current

footprint earlier and how much [emission reductions] they did achieve.”

These inconsistencies prevent fair benchmarking and reduce the reliability of supplier
assessment. Furthermore, the varying baselines make the process more complicated. Some
suppliers base their reduction targets on recent years, while others use older baselines or may
have none at all. As a result, the reported emission reductions are hard to compare against

each other. Interviewee 3 highlighted this issue explicitly, and stated:
"our baseline is 2019, but suppliers...started from 2021 or even later.”

This misalignment limits the focal division’s ability to identify where support is most
needed. It also weakens the ability to develop realistic expectations and category wide

targets.

From a strategic perspective, these inconsistencies highlight the need for a standardized
supplier sustainability framework. Three interviewees pointed out that the case company
should provide a transparent and simple methodology to guide suppliers. This would ensure
that emission data is both credible and comparable. It would also enable more reliable

benchmarking and informed decision-making.
Standardized Tools and Templates

All five interviewees mentioned the development of shared templates and simplified tools.

Interviewee 1 suggested:

“We should give suppliers the calculation formula where they can input values

and get the result.”

Some of the interviewees have already created basic Excel tools to help suppliers report
more consistently. The preference from majority of the interviewees was for simple, easy-

to-use tools that can be completed without third parties or expensive licenses.

Another key request was for a centralized platform or method to harmonize data collection.

Interviewee 2 suggested that instead of relying on costly external tools, the focal division
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could use SharePoint or another internal platform to collect and manage supplier data more
effectively. Across the interviews, there were common requirements that the platform should

prioritize simplicity, clear inputs, and have minimal resource demands.

The call for standardized tools was not only about data quality, but also about fairness. A
shared method would reduce pressure on suppliers to invest in costly solutions or invent own
reporting methods. All five interviewees noted that especially smaller suppliers often
struggle to allocate resources for emission reporting. This often results in delayed

submissions, incomplete data, or difficulties interpreting what should be reported.

Based on the interview answers, excessive data requirements combined with limited
feedback or benefit, have discouraged supplier participation. The previously used external
sustainability platform was found ineffective by all interviewees. Suppliers were required to
submit large volumes of data under tight deadlines and with no ability to correct errors. In
several cases, low scores were published based on missing or incomplete data, which
damaged supplier motivation and trust. Interviewee 4 shared concerns about reputational

risk:

"Some results were wrongly published... suppliers were angry since it affects

their brand."
Interviewee 3 supports this by stating:
"the platform only collects information but is not providing any actions"

This highlights the role of constructive feedback. Reporting is often perceived as an
obligation, and not as a part of a broader support process. This has weakened supplier

engagement.

Another concern was the lack of relevance in previous data submission requests. Instead of
focusing on critical emission drivers or achievable improvements, reporting tools often treat
all suppliers equally without considering context. Several interviewees suggested that tools

should be simplified and targeted to match suppliers’ maturity level.

Many of the interviewees also mentioned the lack of shared metrics for evaluating supplier
performance in a consistent or meaningful way. Based on the interviews, it is still unclear
what is the optimal measurement indicator to be used in supplier assessment. It can be the

number of total emissions, reduction rate, or intensity measures which are linked to
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production output. One interviewee concluded that effective KPI utilization and balanced
view requires a combination of few core indicators. It should not concentrate on a single
metric. This ambiguity limits the usefulness of reporting for both decision-making and
supplier motivation. To address these, there is a growing need for systematic KPI
development, and improved data collection practices that can jointly support fair

benchmarking and targeted support.

Despite the mentioned challenges, the idea of the external sustainability rating platform is
highly valuable. The platform centralizes the information collection, provides a standardized
methodology and scores automatically. Another aspect that should be considered is the
supplier data collection and how that can be integrated with the external rating system. The
challenge seems to be that the utilized platform did not align with the case company’s
objectives and expectations, which should not prevent the focal division from considering
alternative external opportunities or other approaches. Excel templates might be rather short-

term solutions compared to an implemented data system.

In addition, to reduce the reporting burden while improving data quality, two interviewees
discussed integrating emission related inputs into existing supplier audits. The emissions
could be captured through an aligned template with built-in calculations and context-based
scoring. This would allow suppliers to report data through familiar processes while avoiding
duplication. For the focal division, this approach would free up resources to focus more on
providing relevant support rather than managing reporting logistics. It would also enable
automatic assessment of maturity level insights from audit results, which can help them

target support efforts more strategically.
Knowledge and Capability Gaps

A recurring issue across interviews was the limited understanding of emissions accounting
among both suppliers and internal SCM personnel within the focal division. While the case
company is advanced in managing its own emissions, the interviewees have broader
operational roles. They noted that translating technical expectations into practical supplier

guidance in emission management can be challenging.

Interviewees also noted that internal staff within the focal division sometimes struggles to
explain emissions related requirements or support supplier questions in this topic. This is

because designing emission reduction activities can be quite separated from SCM roles.
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Furthermore, the SCM roles usually include many other responsibilities than only the
sustainability aspect. There is still uncertainty on what data is needed, and how it should be
collected or used in decision-making. Interviewee 2 suggested learning from past HSE

development:

“We should utilize the same approach than with HSE, this is repeating the

same steps.”’

This comparison highlights the need to build internal capacity alongside supplier capability.
The lack of emissions specific training within SCM was also seen as a barrier to progress.
While some awareness sessions have been organized, they were often described as too
generic or introductory. All interviewees called for more targeted support, such as training
modules, example cases, and concrete tools to help both suppliers and SCM personnel to

better understand emission data and act on it.

This theme reveals how inconsistent data and reporting tools prevent the focal division from
accurately assessing supplier progress. It highlights the need for standardization and the

importance of building both supplier and internal capability.

4.3.4 Strategic Communication for Engagement and Alignment

The final noticeable theme based on the interview responses focuses on the role of

communication related to supplier engagement and sustainability goals.
Collaboration Routines

All interviewees noted that regular supplier communication is well managed across the focal
division. However, the integration of environmental sustainability topics into these
discussions varies. Sustainability is increasingly part of the agenda, but emission related
matters are often addressed informally or without clear structure. As one interviewee

reflected:

“We do have meetings, but sometimes there is no clear agenda, and then

nothing really moves forward.”

Another interviewee stated that sustainability topics are included in the regular conversations

with suppliers. However, they pointed out that sustainability is a wide theme, and the
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conversation may reach various aspects. This suggests that even though environmental
sustainability is recognized as an important aspect, there is room to strengthen the planning
and structure of related discussions. The focal company should determine standardized
sustainability meeting agendas for the SCM personnel. It can help to ensure emission related

goals remain visible and they are discussed regularly.

In addition to content and continuity, the efficiency of communication was also highlighted

as an important consideration. One interviewee expressed a preference for fewer meetings:

1

“I would prefer fewer touchpoints, but more effective ones.’

This points out the need for meaningful, effective and well-organized sustainability
engagement. It should avoid unnecessary workload. In large supplier networks, it may not
be the most optimal approach to rely heavily on meetings. In this context, a shared platform
or digital interface, where suppliers can access relevant materials, updates, and guidance as
needed could add value. Another opportunity is to integrate emission related assessments
into existing supplier audits. When designed with user needs in mind, digital platforms and
audit processes can also function as practical communication channels, by integrating
sustainability guidance directly into operational workflows. This can enhance collaboration
by shifting data collection out of routine meetings and providing more time for the
discussions on emission targets and reduction activities. Together, these approaches were

seen as potential enablers for more clear and efficient communication.

The frequency of collaboration is another sub theme which was raised by the interviewees.
It generally varies depending on the supplier category, operational context, and the strength
of the business relationship. Across the categories, some suppliers are engaged frequently
due to active development projects or complex categories, while with others the gaps may

be bit longer between interactions. As one interviewee explained:

“With some suppliers, we speak every few weeks, with others it might be

’

months. It depends a lot on urgency or current issues.’

This flexible approach supports responsiveness and highlights that environmental
sustainability focus in SCM work has to be balanced with other topics. Additionally, in the
end, supplier’s sustainability efforts are one’s own responsibility. This is an important
consideration across the topic since the aim is to support suppliers meaningfully but

efficiently.
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In addition to these variations, one interviewee noted that even when sustainability topics
are raised, they are not always followed through. Practices such as briefly reviewing past
commitments, tracking agreed actions, or summarizing next steps can be practical ways to

strengthen continuity as well as integrating the standardized meeting structures.

All five interviewees were aware of the case company’s centralized, and supplier focused
emission reduction objectives and saw them as aligned with global sustainability trends.
However, given the diversity of the supplier network and the complexity of operations, two

interviewees acknowledged that some goals can a be bit ambitious in certain contexts.

This brings up again the challenge between the need for standardized structures and
contextualized content. Three interviewees pointed out the value of including standardized
sustainability elements in meeting agendas to ensure emission topics are consistently
addressed. On the other hand, the reduction targets and actions discussed should remain
tailored to each supplier’s operational context and maturity level. This approach was seen as
a way to promote both clarity and relevance. It can ensure that sustainability is not

overlooked in communication, and differences in supplier capacities are respected.

Finally, as mentioned earlier, three out of five interviewees mentioned communication
challenges when suppliers lack a dedicated contact person for sustainability. This can make
it difficult to direct emission related discussions to the right person or maintain continuity.

As Interviewee 2 explained:

“Sometimes we don’t even know who to speak with about sustainability.

There’s no clear contact, so we just continue with our usual discussions.”

This situation often reflects the internal structures, particularly in smaller companies where
sustainability responsibilities are handled informally. The focal division should issue a
general statement where they encourage suppliers to identify a contact person for
sustainability related matters if not done yet. Suppliers can even assign this responsibility to
an existing role, which could support more consistent communication and make it easier to

maintain continuity over time.
Knowledge Transfer and Supplier Support

As mentioned, the sustainability expectations are increasingly communicated to suppliers.

Nevertheless, four interviewees pointed out the need for more practical support. Knowledge
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sharing is often informal and dependent on individual manager initiative rather than

supported by a standardized process. One interviewee noted:

“We share examples or give advice when suppliers ask, but it’s not yet a

’

consistent practice.’
A recurring theme was the need for clearer guidance and more structured support.

To strengthen supplier capability, several interviewees suggested developing
straightforward tools that guide action, particularly for those early in their sustainability
journey. Interviewee 2 mentioned the development of a supplier guide package. It could be
a simple and centralized tool for suppliers, which could contain checklists, visual guides, or
step-by-step instructions. This could help suppliers to begin to identify and pursue emission
reduction opportunities. Furthermore, it could lower the mindset where emission reduction
is seen as a reporting burden. These materials should reflect real world supplier contexts and

be adaptable to different maturity levels.

Three interviewees saw value in interactive learning formats, such as workshops or peer
benchmarking. These sessions were described as effective to increase engagement and
enable suppliers to learn from each other’s solutions. Sharing concrete examples from
similar companies was viewed as especially useful for motivating suppliers and making
emission reduction more tangible. However, few interviewees also noted that supplier trust
must be safeguarded. The focal division has to handle carefully any peer comparisons or

shared cases to respect confidentiality and avoid exposing sensitive information.

These findings show that communication is more than a supporting task. It is a key element
for aligning expectations, building trust, and sustaining supplier engagement. Overall, the
results highlight a clear need to shift from individual support towards more coordinated and
centralized approach. It includes efficient tools and training for focal division SCM

employees as well as for suppliers.
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5 Results and Discussion

This chapter combines the theoretical framework with the empirical findings and the
research questions. The aim is to discuss insights from literature on carbon management and
emission reduction with the empirical results from the focal division. The chapter develops
a maturity-based support framework that helps the focal division guide its suppliers in

reducing Scope 1 and Scope 2 emissions.

5.1 Integrated Insights on Carbon Management

This section explains what kind of carbon management enables suppliers to achieve
meaningful and lasting reductions in their Scope 1 and Scope 2 emissions. The results show
that effective carbon management is a structured process that combines reliable emission
data with practical actions and continuous learning. For suppliers, it means that emission
reduction becomes part of normal business decision-making and is not approached as

separate environmental activities.

Interviewees described the current emission reporting data is fragmented and inconsistent.
Different calculation methods, missing baselines, and varying templates have reduced
comparability and confidence in the results for both the case company and suppliers. The
reliability of the reported data is essential for the case company’s decision-making to ensure

they live up to their values and promises to their own customers.

From the perspective of the Legitimacy Theory, suppliers can strengthen their credibility
when their emission data is transparent, verifiable, and aligns with recognized frameworks
such as the GHG Protocol. Therefore, effective carbon management begins with clear
measurement boundaries, consistent data flows, and reliable documentation. When suppliers
can demonstrate stable reporting and traceable progress, they gain both external trust and
internal control over operations. For the focal division, using a standardized methodology
supports this credibility and ensures that supplier information can be compared and

interpreted fairly.
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In addition, the study highlights that effective emission reduction should support operational
efficiency and cost management. This observation points to the Natural Resource-Based
View (NRBV), which connects environmental capabilities with competitive advantage. For
example, energy optimization, process efficiency, and equipment electrification are seen as
effective ways to lower emissions as well as costs. Hence, relevant carbon management
should align sustainability with business logic. It should connect climate objectives with
productivity, risk mitigation, and long-term competitiveness. Emission reduction measures
can deliver more business value, if they are integrated into strategy and operations. These
findings show that relevant carbon management must unite credible data, operational

integration, and business aligned reduction decisions, which directly answers RQI.

However, this study pointed out potential challenges for the carbon management. The
empirical findings showed significant variation in supplier maturity, resources, and regional
conditions. Smaller firms often lack sustainability expertise, while larger suppliers face
challenges with emission allocation, complex operations and multiple operating sites. From
the NRBV perspective, these differences reflect distinct stages of capability development
rather than lack of interest. For emission reduction to be effective, suppliers need a
structured carbon management process that follows standard steps including emission
assessment, planning actions, implementing improvements, and monitoring progress. The
process should balance standardization and adaptability, where standardization ensures
credibility and comparability, and adaptability ensures that suppliers can realistically
implement the process in practice. A shared process map between the focal division and the
suppliers ensures comparability for the focal division. The contextual flexibility allows the
suppliers to process according to their capacity and environment. Understanding variations
in market, regulatory, and technological conditions is critical for the focal company to
provide realistic support and help to ensure sustained progress across diverse supplier
profiles. This variation in capabilities confirms the need to evaluate suppliers through a

maturity perspective, which is further developed in Chapter 5.4.

The interviews highlighted that supplier progress in emission reduction strongly depends on
the quality of collaboration and knowledge exchange with the focal division. The case
company employees stated that regular communication, clear guidance, and constructive

feedback help suppliers build confidence and maintain focus on climate actions. This further
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reflects the Stakeholder Theory, which reinforces the statement that carbon management

improves when relationships are based on dialogue and mutual value creation.

As customer expectations in general and reporting standards continue to tighten, open and
transparent communication becomes both a mechanism to trust and a condition for
competitiveness. Increased trust and transparency can also strengthen daily business
transactions between suppliers and the case company. For instance, improved information
flow and mutual understanding can enhance delivery coordination, reduce errors and help to
avoid misunderstandings. It can also enhance responsiveness to potential changes in demand
and production schedules. According to the interviewees, suppliers engage more actively
when sustainability topics are integrated into everyday business interactions. They should
not be handled as isolated reporting tasks. An ongoing dialogue supports learning on both
sides and helps suppliers to transform their emission reduction efforts into continuous

improvement.

In conclusion, the study reveals that successful emission reduction requires a structured
carbon management process. When emission management is integrated into business
strategy and daily operations, it generates both environmental and business value. In this
study, relevant carbon management for suppliers is defined as a strategic, credible, and
adaptable process that combines reliable data with continuous improvement and

collaboration (Table 4).

Table 4: Core elements for the relevant carbon management.

Core Element  Description

Credibility and  Consistent and standardized measurement ensures trustworthy data

Transparency and comparability.

Strategic Reduction activities are integrated into operational and financial
Integration planning, which attach emission targets to business objectives.
Contextual Actions and tools are scaled to supplier maturity, capacity, and local
Adaptability context.

Collaborative Regular communication and shared learning accelerate progress and

Learning strengthen relationships.
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These insights create a basis for the standardized internal process (see Chapter 5.2) and the
supplier roadmap (see Chapter 5.3). Rather than focusing solely on emission-reduction
targets, the focal division can integrate the findings by providing a clear roadmap for the
carbon management process. A demonstration of how structured carbon management leads

to efficiency gains and cost savings can strengthen supplier motivation and trust.

This shared value approach turns decarbonization from a compliance requirement into a
capability that enhances suppliers’ competitiveness and the focal division’s long-term

sustainability performance.

To conclude, these elements indicate that relevant carbon management is not limited to
meeting emission reduction targets. It requires consistent and well-structured approach
across the value chain. The data, responsibilities and expectations should be organized for
suppliers to understand the requirements as well as expectations, and for the focal division
to evaluate progress in a fairer and more reliable way. This can help both sides to build
confidence in the reported information. The next section outlines what this truly requires
from the focal division to ensure supplier engagement and to align support with the
introduced four elements. This addresses RQ3 by showing that collaborative structures and

clear expectations strengthen supplier engagement.

5.2 Designing a Standardized Process for the Focal Division

Based on the empirical findings the supplier data is fragmented, inconsistent and hard to
compare. The templates differ across categories and the calculation boundaries are unclear.
Since the focal company is the initiator of the support mechanism, they should have a stable
internal foundation to ensure they can provide relevant support for suppliers. Designing a
stable foundation can be considered a collaborative action because it supports both, the focal

division and the suppliers.

The aim is to create a shared foundation that can enhance supplier engagement and ensure
the combination of supplier data and progress. It ensures comparability across the suppliers
regardless of the different maturities and contexts. It also helps to share information
structurally to suppliers which avoids irrelevant information exchange. A strong internal

base provides the focal division with operational control over support activities and
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strengthens the alignment between climate targets and daily supplier management. This

creates a predictable collaboration channels that suppliers can trust, which supports RQ3.

The focal division should start by determining a shared roadmap, which includes the high-
level steps they expect suppliers to follow. This allows the focal division and suppliers to
discuss progress in the same structure, which supports structured communication. It also
creates predictable expectations and helps to avoid ad-hoc support. A shared roadmap is
supported by the theoretical framework. For instance, the Legitimacy theory explains that

standardized processes increase credibility.

After designing a shared roadmap, the focal division should ensure standardized data
collection. They should utilize one unified template for basic carbon data for the suppliers.
For short-term solution, an Excel template can be used since it is fast to create and easy to
share forward. In the long run, the focal division could consider a more systematic system
for the data collection. Alternatively, the focal division could integrate the relevant data
collection into their audit process to verify key Scope 1 and Scope 2 data. If not provided by
the used system, the focal division should use common calculation rules that align with GHG
Protocol. To support the clarity, the suppliers should define the energy sources and
boundaries, such as information on fuel usage and which facilities are included . The data
collection should require submission of baseline year and documentation of assumptions as
well as clear instructions for data quality. These instructions should address data accuracy,
completeness and consistency. Furthermore, this reduces supplier burden and increases
reliability. These steps address empirical findings related to inconsistent measurement and

improve the credibility of emission data.

In addition to data collection, the focal division should ensure centralized data storage. A
simple option is to utilize Microsoft SharePoint list or similar. Alternative option is to invest
in an external system which could include data collection, storage and the calculations.
However, a similar approach was already tried, and the results did not align with
expectations due to the system design. Hence, before investing into a new external system,
a comprehensive background check should be conducted to find a suitable solution. The
external system could ensure reliable and automated emission calculations, but they can be
also automated, for instance, in an Excel file and transferred to SharePoint. However, this

seems more like a short-term solution.
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More importantly, centralized data storage and controlled calculations provide data visibility
to the responsible SCM personnel within the case company. It would avoid reliance on the
created individual spreadsheet solutions, which further decreases risk for errors. It also
enables faster review cycles and consistent tracking. Improved data governance supports

RQI by ensuring that carbon management relies on credible measurement practices.

To support supplier monitoring, the focal division should define a small set of internal KPIs.

Example KPI types include:

e Total emissions

e Change compared to baseline
e Energy intensity

e share of renewables

e data quality indicators

KPIs can be used as the backbone for supplier review, which help to identify the amount of
support needed for each supplier. This enables a regular update cycle, which can be executed

for example annually.

Based on the KPI results and qualitative evidence, the focal division can assign suppliers to
appropriate maturity levels. They can manually review the results and combine it with simple
automated scoring, if possible. This requires a clear criteria for each maturity level, which
are connected to the maturity model in the next chapter. It should be combined with annual
classification to track development over time, which also provides suppliers enough time to
progress between evaluations. Maturity classification enhances the allocation of support
resources and prepares suppliers for tailored reduction strategies. This step enables

differentiated, fair, and transparent support, which strengthens RQ3.

These steps can be combined into an internal process for the focal division (Figure 10).
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Figure 10: Overview of the focal division’s process for supplier carbon management.

Figure 10 summarizes all the steps mentioned above to a clear visual. In addition to the
internal process design, the focal division should design a list of motivators for supplier
engagement. This is due to the fact that clear benefits are associated with progress, such as
visibility and recognition. Transparent expectations reduce frustration and builds trust. For
example, it helps to demonstrate the potential cost benefits of emission reduction. A more
predictable process increases supplier willingness to participate. Nevertheless, motivators
should be realistic and designed especially for lower maturity suppliers who may have more
limited capacity. The aim of the motivator list should act as an encouragement of voluntary
progression and not as a compliance factor. The integration of motivators also contributes to

RQ2, since they attach behavioral drivers to reduction actions.

The standardized internal process provides the focal division with a clear structure for
collecting data, assessing supplier performance, and directing support where it is most
useful. The process aligns expectations, templates, and review practices, which strengthens
the credibility of emission information and ensures the suppliers are evaluated in a
comparable and transparent way. The motivator list helps suppliers recognize the business
relevance of emission reduction and lowers the barrier for participation. Altogether, these
elements create a stable foundation for consistent supplier engagement and provide a base
for the supplier indicated carbon management roadmap. This concludes Chapter 5.2 by
showing how the focal division can enable relevant carbon management for suppliers (RQ1

& RQ3).
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5.3 Carbon Management Roadmap

This chapter builds directly on the standardized internal process introduced in the previous
chapter. The focus shifts to the supplier perspective. It presents a roadmap that illustrates
how suppliers can structure their carbon management to achieve measurable and lasting
emission reductions. The roadmap reflects the core elements of relevant carbon management
(credibility, strategic integration, contextual adaptability, and collaborative learning). The
roadmap provides a clear and standardized process for suppliers. It ensures comparable
progress across a diverse supplier base, which creates even more transparent evaluation
processes for the focal division. By translating the internal structure into a supplier focused
process, this subchapter addresses RQ1 and introduces a collaborative initiative that aids

RQ3.

The empirical findings showed that both the focal division and the suppliers tend to struggle
with inconsistent data, unclear calculation methods, and varying baselines. These gaps
reduce data reliability and slow down emission reduction work. A structured process helps
suppliers integrate emission management into their daily operations. In addition, a shared
process supports fair assessment and consistent communication, which connects supplier

capabilities to appropriate support mechanisms described in subchapters 5.4 and 5.5.
Assessment Phase

The first phase of the roadmap is assessment, in which the aim is to create a credible and
standardized understanding of current emissions. It is an important step, because the
measurement quality determines the credibility of all the following steps. The GHG Protocol

provides the reference for boundaries, data selection, and calculation principles.

In the assessment phase, suppliers need to define Scope 1 and Scope 2 emission boundaries
based on their operational control. Additionally, they should identify the major energy
sources, such as electricity, fuels, heating, cooling, and compressed air. This can be done by
collecting available data including energy bills, fuel purchase records, and equipment
runtime logs . The last requirement is to establish a baseline year with documentation of the
supplier’s assumptions. This phase integrates theoretical guidance on emission sources and

responds to empirical limitations in baseline consistency.
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To support the first phase, the suppliers should utilize the standardized emission reporting
template provided by the focal division. Alternatively, they should be able to provide
required answers for an extended audit, which would verify basic data. To support the
baseline definition, the focal company can create a baseline setting instructions which are
aligned with the GHG Protocol. This can be combined with simple data quality checks by

the supplier to ensure completeness and internal consistency.
Planning and Target-Setting

The next phase is planning and target-setting, where the goal is to translate baseline
information into actionable and realistic emission reduction targets. Empirical findings
showed suppliers tend to engage more when reduction efforts create concrete business value.
The integration of emission reduction with planning processes would align climate actions
with operational priorities. This step connects operational value and cost savings, which

addresses emission reduction motivators.

The suppliers need to identify the major emission sources and inefficiencies. They should
focus on the main hotspots and prioritize improvement opportunities that are based on
feasibility and cost benefits. The second phase includes setting short-term and long-term
targets that can be monitored annually. It requires planning and documenting timelines,

responsibilities, and expected outcomes.

To support this, suppliers can create target-setting templates or planning forms. Additionally,
they can form prioritization criteria where they can compare impact to the cost or other
factors. A catalogue of common reduction action types and access to reference examples can
help suppliers to determine suitable reduction activities they wish to implement. Optionally,
more advanced suppliers can align their emission planning with SBTi or ISO 14064. Core
KPIs for planning include annual reduction percentage, energy intensity, and renewable

share.
Implementation

After planning the objectives and reduction activities, the next phase is implementation,
where the goal is to convert the plans into concrete operational improvements. The empirical
findings highlighted that suppliers progress faster with technical guidance and clarity. The
success of the implementation phase depends on supplier maturity, capacity, and operational

context. This phase prepares



85

The suppliers need to launch and track planned actions, where they coordinate improvements
with internal teams and external providers if needed. It requires documentation on action
points, timelines and potential delays, as well as initial results. To support the
documentation, suppliers can utilize various templates that record the plans and achieved

results.
Monitoring and Continuous Improvement

Finally, the fourth phase of the roadmap is related to monitoring and continuous
improvement. The aim is to verify the impact of the implemented actions, learn from the

results, and ensure continuous development.

The monitoring maintains accountability and supports long-term progress. The empirical
findings pointed out that suppliers respond better when monitoring provides actionable
feedback for improvement. It can be tracked using KPIs which are updated yearly.
Alternative option is to review progress against the targets, identify bottlenecks, and make
adjustments or new plans based on the outcomes. This may enable easier data share with the

focal division.

Supportive tools include for instance visualization tools, such as dashboards and data charts,
which enhance KPI tracking. Alternative solutions are simple performance summary forms
and audit reports. Nevertheless, interviewees pointed out that suppliers tend to respond better
when positive feedback and dialogue accompany the reporting process. Hence, monitoring
can be viewed as technical and relational activity which maintains transparency, encourages
learning, and supports the evolution of supplier capabilities over time. The focal division can
provide suppliers constructive feedback and benchmarking information for further

development.
Assessment Framework

To evaluate progress along the roadmap, the study proposes a structured assessment
framework which is based on the GHG Protocol principles (accuracy, completeness,
consistency, transparency, and relevance). The framework combines quantitative and
qualitative indicators that provide a holistic view of the supplier performance. They can be

used as KPIs for the assessment of emission reduction.
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Qualitative Indicators:

- Existence of emission-reduction targets (short- and long-term goals with timelines)
- Alignment with recognized standards
- Evidence of implemented actions

- Level of data validation

Quantitative Indicators:

- Total Scope 1 and Scope 2 emissions (t CO2e)
- Emission-reduction rate (% per year)
- Energy-intensity ratio (MWh / output unit)

- Share of renewable energy (%)

The selection of the indicators should reflect the supplier context and data maturity. The data
can be collected through audit systems or the standardized reporting templates. It can even
be centralized in a shared database to allow automatic aggregation. As mentioned, they can
be visualized using a dashboard or data cards, which can identify key performance
deviations. Evaluation should focus on improvement, reliability, and transparency rather
than absolute emission levels. The information collected through these indicators can be
directly used to classify suppliers into different maturity levels. This assessment framework

closes the loop between the supplier roadmap (RQ1) and the maturity model (RQ2).

5.4 Emission Maturity Model

Maturity models provide a structured way to assess how organizations develop their
capabilities over time. In the context of emission reduction, they help companies understand
their current state, identify gaps, and progress step-by-step toward more integrated carbon
management. This is particularly relevant for the focal division’s suppliers, where some
suppliers have established systems for emission tracking and reduction, and others are only
beginning to develop the necessary tools and expertise. Hence, a maturity model offers a
practical and realistic way to classify suppliers according to their capabilities and to guide

development in a consistent and transparent way.
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The maturity model developed in this study reflects the practical realities of the supplier
network. It draws on established maturity-model literature but keeps the structure simple to
ensure usability across large manufacturers and small family-owned suppliers. The model
consists of four maturity levels, which describe how suppliers typically progress from initial
awareness and basic measurement toward more systematic carbon management and strategic
emission reduction. Each level is based on practical indicators such as data quality, basic
responsibilities, reduction capability, and the extent to which emission considerations

influence daily business operations.

The levels follow a progression that reflects how suppliers gradually build their emission
management capabilities. The early stages rely on basic awareness and simple data, whereas
the later stages involve more structured practices and broader reduction efforts. As
capabilities strengthen, emission considerations become more integrated into operational
and decision-making processes. Therefore, the model classifies where each supplier
currently stands and how they can progress over time. These level distinctions are directly
informed by the empirical findings, especially differences in data quality, responsibility

structures and the ability to carry out reduction actions.

Additionally, the progression is supported by the theoretical perspectives introduced earlier
in this thesis. Legitimacy Theory explains how suppliers move from informal reporting
toward more transparent practices that enhance credibility. Stakeholder Theory highlights
how customer expectations gain influence as suppliers mature. Furthermore, the NRBV
suggests that emission reduction develops from basic efficiency gains into a source of long-

term competitiveness as capabilities grow.

Based on these insights, the proposed model contains four levels summarized in Table 5.
This model adapts the basic logic found in earlier sustainability maturity models, but it

simplifies the structure for supplier engagement and to avoid complexity.
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Level Description Core characteristics

1.Initial Limited Basics; no structured measurement; data

Awareness understanding and limited to bills; no defined roles; actions cost-
fragmented practices  driven and ad hoc

2.Basic Early-stage structure ~ Regular energy measurement; increasing

Measurement and basic capability  responsibilities; ability to carry out simple

3.Structured
Management

4.Integrated
Decarbonization

Consistent practices
and broader
reduction capability

Advanced and
strategic approach

efficiency actions; limited integration into
decisions

Defined roles; established measurement
routines; ability to plan and implement
reduction actions; growing use of carbon data
in decisions.

Reliable data systems; clear governance;
diverse reduction practices; carbon

considerations integrated into operations and
long-term planning

Suppliers at the initial level have limited knowledge of their emission sources and no
structured carbon-management practices in place (Table 5). Their data is fragmented and
usually restricted to basic information such as energy bills or fuel purchases, with no
measurement or documentation routines. Roles and responsibilities are unclear, and the
emission related tasks are handled informally alongside other operational duties. Reduction

actions are reactive and mainly driven by immediate cost savings.

Based on the empirical findings, the initial level reflects the situation of many smaller
suppliers in the focal division’s network. It refers to especially those without dedicated
sustainability personnel or standard processes. Their limited maturity does not indicate
resistance but rather a lack of capacity and structured guidance, which results in inconsistent

practices and dependence on individual initiative.

Suppliers at the second level have begun to organize their emission-related work and can
measure their main energy sources with reasonable consistency. Data is still basic, but the
collection is more deliberate, and responsibilities are clearer than in the initial stage. These

suppliers can carry out simple efficiency actions, such as to improve lighting, address
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maintenance needs, or manage compressed air systems. The key is, that the benefits are

straightforward and directly linked to cost and operational performance.

The practices of these suppliers remain mostly operational rather than strategic. However,
they show growing awareness and willingness to engage when expectations are clear, and
the required actions are manageable. This level captures suppliers who are no longer at the

starting point but still require structured guidance to develop further.

The third level suppliers have established even more clear routines for measurement of their
emissions and can produce more reliable data. Roles and responsibilities are defined, and
basic carbon-management practices are integrated into the regular operations. These
suppliers are able to plan and implement a wider range of reduction actions. They are capable
to often combine efficiency improvements with early steps toward electrification or

renewable energy use.

The emission considerations begin to influence operational decisions, and suppliers at this
stage can engage in more informed discussions about targets, timelines, and performance
expectations. Their systems may not yet be fully integrated, but their practices are consistent

and able to support more advanced development with moderate guidance.

Suppliers who reach the highest maturity level, have reliable measurement systems and clear
governance structures. They have achieved standard reduction processes for Scope 1 and
Scope 2 emissions. Their data is accurate and traceable, and they have integrated emission-
related responsibilities into operational work as well as strategic roles. These suppliers are
able to implement a wide range of reduction actions, which include for instance
electrification, renewable energy sources, and optimized logistics. This demonstrates
comprehensive decision-making abilities, which consider the long-term environmental goals

and business objectives.

In addition, at the fourth level carbon management is integrated into planning and investment
processes, which shows proactive approach to decarbonization. The suppliers can set
realistic targets, monitor progress, and engage in more advanced collaboration activities with

their customers and potentially with other suppliers.

Together these four levels offer a useful way to classify suppliers according to their current
capabilities. The model forms the foundation for developing a maturity specific reduction

and support strategies, which are outlined in the next section. This subchapter answers
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directly to RQ2, since it presents a structured way to categorize suppliers according to their
emission reduction capability and data maturity. It also strengthens RQ3 because it enables

a targeted collaborative initiative that is based on supplier needs.

5.5 Maturity-Based Decarbonization Framework

Effective emission reduction requires suppliers to focus on activities that truly lower their
Scope 1 and Scope 2 emissions, which means concentrating on the main emission hotspots.
For most suppliers, the emission hotspots relate to energy use, machinery, heating, cooling,
transport, and production processes. It is time consuming, resource intensive, and costly to
try to address all the emission sources at once, hence it is essential to identify the main
sources and select reduction actions that are relevant for each supplier’s maturity level. By
combining the maturity model with knowledge of emission hotspots, suppliers can select

strategies that are realistic for their capabilities and support long-term progress.

Carbon management provides the structure for these actions. As mentioned earlier, emission
reduction follows a process which includes assessment, planning, implementation and
monitoring. The steps are consistent across companies, but the application varies based on

supplier’s maturity, resources, and capacity.
Level 1. Initial Awareness

At the first level, suppliers should implement actions which help them create a reliable
baseline. They should avoid unnecessary complexity in the emission management and focus
on simple and easily measurable aspects. For instance, suppliers can measure energy use in
equipment, lighting, heating, cooling, and compressed air systems. At the base level,
suppliers should try to utilize existing information such as energy bills, equipment runtimes,
or obvious leaks. These can highlight patterns that affect emissions as well as costs. As for
the emission reduction activities, supplier can repair compressed-air leaks, reduce
unnecessary equipment idling, and upgrade outdated lighting. Alternatively, suppliers can
adjust incorrect thermostat settings, improve basic insulation, and ensure that ventilation and
heating are mainly operating when their facilities are occupied. Even modest changes like
lowering heating or raising cooling by few degrees, can generate great energy savings over

time. It is usually more energy intense to maintain a temperature rather than recover
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temperatures when facility is reoccupied. Nevertheless, a constant temperature might be a
requirement, if the facility stores temperature-sensitive materials, equipment, or processes.
Another exception is, if the HVAC system is extremely old and it can be proven to have

smaller energy demand with constant temperature.

Small improvements in internal transport, for example reduced forklift movement,
elimination of short unnecessary trips, or reorganized placement of high-use materials can
help to lower the energy use. This releases resources and makes the production more efficient
without requiring modifications in the infrastructure or buying new tools. These actions do
not require technical expertise, yet they create clarity over operations and more stable

foundation for future work.

The support from the focal divisions should focus on helping suppliers recognize where to
begin and how to collect the most essential information. Clear reporting templates, short
checklists, and practical examples from similar companies reduce uncertainty and lower the
threshold for participation. Clear guidance on what information to collect, such as energy
bills, fuel consumption, or observations from daily operations, can help suppliers to prioritize
effectively. The focal company should encourage suppliers to name a contact person for
emission related work to improve continuity. This is relevant particularly for smaller
companies where responsibilities are often transferred. At the first level, the aim is not to
demand ambitious actions, but to provide suppliers the clarity and confidence to organize

their basic practices and identify where they can make the first improvements.
Level 2. Basic Measurement

At the second level suppliers are able to measure their main energy sources more
consistently, identify patterns, and collect data, which they can use to identify improvement
opportunities. Their actions remain relatively simple and low- or medium cost. However,
the suppliers begin to grow their understanding on where energy peaks arise and where
operational routines should be adjusted to achieve lower emissions. They can achieve
emission reductions by adjusting ventilation or heating schedules to match production hours,
analyzing load variations to identify energy peaks, correcting pressure losses in compressed-
air systems, and aligning equipment use with operational needs. Suppliers have achieved
basic material efficiency including scrap reduction and handling optimization. Furthermore,

suppliers can avoid unnecessary transport and review the utilization of on-site vehicles
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across shifts. Improved planning for both material transport and internal facility movements,
such as better route organization or the removal of redundant trips, offers a straightforward
way to reduce fuel and electricity consumption. Early electrification of smaller equipment
may become realistic when the operational context supports it. Suppliers may also evaluate
local renewable tariffs or assess rooftop-solar suitability without committing to investment.
These actions rely on information suppliers already possess, which keeps the work

manageable while still enabling progress.

Building on this foundation, suppliers can begin to explore reduction practices that
strengthen their operational insights. This includes improvements in process efficiency
through simple adjustments, further reduction of pressure losses, and analysis of run-time
data and shift patterns. These steps help suppliers to start to consider equipment upgrade
options and early predictive monitoring. This creates a base for more advanced actions in
later maturity levels. Nevertheless, it is essential for suppliers identify their emission
hotspots before investing into new equipment to achieve decarbonization goals. Even if the
investment is necessary to operational reasons, emission factors should be considered in the

decision-making.

Support from the focal division should strengthen routine and help suppliers turn
measurements into practical decisions. Structured templates for annual data collection, a
small set of shared KPIs, and short explanations on how to interpret common energy
patterns, such as recurring peaks or extended equipment runtimes, provide a stronger basis
for decision-making. Targeted examples and support with goal setting can help suppliers to
create realistic expectations and increase transparency with the focal division. Support at this
stage should encourage documentation of routines and alignment of measurements with
operational planning. This creates a consistent basis for more systematic carbon management

at the next maturity level.
Level 3. Structured Management

Suppliers at the third maturity level maintain reliable measurement routines and produce
traceable data. Carbon-related work is part of operational planning, which allows suppliers
to identify a broader range of reduction opportunities. These opportunities cover technical
and organizational aspects of their operations. The relevant reduction actions may include

systematic optimization of HVAC systems, process adjustments which remove recurring
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energy peaks, and equipment upgrades such as variable speed drives, efficient motors, or
moderate heat-recovery solutions. Suppliers may also use available digital tools like
equipment logs, advanced data analytics and dashboards, or ERP systems to increase
accuracy in their data collection and measurements. This creates the basis for early predictive
maintenance practices, where observations from sensors or historical data guide maintenance

before inefficiencies escalate.

At the third level, material efficiency becomes more structured. Suppliers are able to reduce
scrap systematically, adjust process sequencing, and redesign routes to reduce unnecessary
transport. Suppliers can evaluate how raw materials, scrap, and finished products move
across the facility, and they can adjust layouts or consolidate storage areas to avoid repeated
movement. Suppliers may evaluate low-carbon fuels to understand whether they offer a
realistic transition in their local context. In addition, supplier can assess the sustainability of
small or medium-scale rooftop solar panel installations and consider early renewable
electricity procurement. Some suppliers may also begin preliminary reviews of demand-
response or load-shifting opportunities when their data reveals patterns that support these
measures. Evaluation of electrification pathways for heating or testing equipment can begin
once data quality is sufficient. Battery storage options may also be discussed if local

conditions support them, and they can bring significant benefit.

Support from the focal division should help suppliers evaluate technical alternatives in a
clear and realistic way. The supportive actions may include examples of process
optimization, guidance on more advanced material and energy efficiency, or focused
discussions on data management or electrification options. Focal division can also offer
support for renewable-energy procurement or low-carbon fuels to guide medium-term
planning. The third level suppliers need support that helps them connect their carbon-related
choices with operational and financial priorities. This prepares them for more integrated and

strategic decarbonization in the final maturity level.
Level 4. Integrated Decarbonization

Suppliers at the highest maturity level maintain reliable data systems, clear governance
structures, and have achieved processes for carbon management. Emission reduction is based
on operational and strategic planning. Suppliers who have achieved the third maturity level,

can implement advanced actions, such as electrification of core production processes,
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integration of heat-pump-based energy-recovery systems, or equipment upgrades which
reflect long-term performance expectations. Another key reduction area is the renewable
energy sourcing. It becomes a central component for the reduction efforts and may include
on-site solar generation, long-term PPAs, battery-storage integration, or co-investment in

renewable energy plants. Here it is important to consider the weather conditions of the site.

At this level, advanced digital tools can support suppliers in optimization and forecasting.
Suppliers may utilize digital twins to simulate production and logistics scenarios. They may
also use Al assistance in their analytics to improve energy efficiency, or they can use
automated systems to coordinate energy demand across the facility. Additionally, suppliers
can redesign internal logistics and material flows to increase energy efficiency. They can
evaluate transport flows beyond a single facility, which includes raw-material deliveries,
waste and scrap movements, and shipments between multiple sites. Suppliers may also
coordinate transport flows together with the focal company to reduce distance, combine
loads, and avoid duplicate shipments where possible. At this stage, suppliers may achieve
circular process loops, such as reusing materials internally to reduce waste and transport
demand. They may utilize advanced planning for logistics, warehouse redesign,
collaboration with low-carbon carriers, and green-warehouse concepts. Suppliers may also
adopt ISO 50001 based energy management practices to standardize routines and ensure

continuous improvement.

Support from the focal division is most valuable when it strengthens strategic alignment and
encourages collaboration where it creates shared value. This can include advanced examples
of renewable-energy strategies, guidance on electrification roadmaps, or joint exploration of
logistics and operational improvements. At the final stage the role of shared value increases,
since the suppliers are already so mature on the topic. Innovation pilots and collaborative
training on digital tools can bring new insights to the focal division as well. Hence the role

of mutual benefit increases and the role of support decreases.

The maturity-based actions outlined across the four levels create a structure that supports
consistent evaluation, guidance, and collaboration with suppliers. Based on this logic, the

following subsection describes how the framework can be applied within the focal division.
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Application for the Focal Division

Information gathered through the assessment framework can be directly implemented into
the maturity model. The quantitative and qualitative indicators introduced earlier can be used
to place suppliers in the appropriate level, and annual classification allows the focal division
to monitor development without repeating detailed audits. This approach balances efficiency
and fairness, where suppliers with credible data who demonstrate improvement are

recognized for their efforts.

For the focal division, the model offers three concrete benefits. It increases transparency by
turning qualitative progress into measurable outcomes. Secondly, it supports more effective
resource allocation since it links intensity of support actions to the supplier’s maturity level.
This helps the focal division to provide more accurate help. Thirdly, it strengthens
communication by providing a shared reference point, which can be utilized when discussing
progress and expectations. Early-stage suppliers need standardized support like templates,
guidance, and targeted training. The more advanced suppliers can participate in joint
projects, renewable energy initiatives, and other collaborative efforts. In conclusion, the
maturity model allows the focal division to support suppliers consistently and helps to ensure

that reduction activities remain realistic and aligned with supplier capabilities.

The maturity-based framework helps suppliers focus on emission hotspots instead of
investing in actions that bring little to no value. Standardized templates, clear training
materials, and trained focal division staff create a practical and consistent foundation. It also
helps to avoid unnecessary workload for the focal division. Furthermore, the framework
clarifies the role of the focal division, yet the practical reduction work still takes place within
the supplier's own operations. As suppliers gain experience, the need for direct support
decreases and it opens opportunities for deeper collaboration where both sides benefit. In
this way, the framework supports credible progress, keeps the effort and value balanced for
the focal division, and provides a clear path towards more strategic partnerships as supplier
capabilities evolve. To summarize, this chapter explains how maturity levels are linked to
reduction actions, which addresses RQ2 through technical activities and RQ3 via tailored

support and shared initiatives.

In conclusion, Chapter 5 outlines three essential components, which include internal process

for the focal division, supplier carbon management roadmap, and maturity based
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decarbonization framework. These components explain the relevant carbon management
activities for both the focal company, and suppliers. The chapter shows how supplier
variation influences the practicality of emission reduction efforts. The combined elements
provide a stable base to guide supplier progress without adding unnecessary complexity. The
next chapter translates the main results into clear conclusions and future research

recommendations.
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6  Conclusions and Recommendations

The aim of this study was to understand how suppliers can reduce their Scope 1 and Scope
2 emissions, and how the focal division can support this work in a structured and realistic
way. It includes developing collaboration practices, tools and suitable reduction activities.
Additionally, it considers the needed internal development for the focal company to ensure
a stable base for the support mechanism. This chapter provides a summary of the main
findings of the study and short answers to the research questions. Chapter ends with

additional observations, limitations, and future research directions.

What kind of carbon management is relevant for effective Scope 1 and Scope 2 emission

reductions in the context of supplier collaboration?

The study finds that many suppliers lack stable routines for emission assessment, planning
reduction activities, or reviewing results. Hence a structured carbon management process is
required to achieve a clear and repeatable framework for emission related decision-making.
In the study this process is defined as a shared roadmap, which moves from basic assessment
towards planning, implementation, and continuous improvement. It relies on GHG Protocol

principles and a simple set of indicators.

However, this process cannot be applied to all suppliers universally. Suppliers vary widely
in their data quality, resource capabilities, and regional conditions as well as operational
constraints and technical maturity. These differences affect what type of reduction activities
and goals are realistic for each supplier. The shared roadmap provides a stable and simple

foundation for all suppliers, and it can be adjusted flexible to various contexts.

In addition, the study highlights the role of motivation in emission reduction. Motivation
affects supplier’s willingness to follow a structured process and to provide the required data.
The findings show that supplier engagement in emission reduction aligns strongly with
business values, such as cost savings, efficiency improvements, or strengthened customer
relationships. Clear expectations and practical instructions support stronger engagement and

can be implemented into the shared roadmap to support effective emission reductions.
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To summarize, effective carbon management requires a simple and repeatable process that
utilizes comparable data, clear roles, and realistic expectations. It should be adjustable for

supplier variation and consider motivation factors.
What activities and tools are relevant for reducing Scope 1 and Scope 2 emissions?

The findings highlight the importance of focusing on emission hotspots rather than trying to
address all sources. Suppliers can achieve meaningful reductions and avoid unnecessary
workload, when they focus on their highest material, energy and process related emissions.
The thesis identifies a wide range of reduction practices, but their relevance depends on the
supplier’s maturity level. Early-stage suppliers achieve the greatest impact through basic
efficiency measures, which require minimal investment and build essential operational
insight. However, they are also strongly influenced by supplier capacity, which can be
limited by high costs, capability gaps, or internal resistance as stated in the empirical
findings. Suppliers with more advanced capabilities benefit from deeper process
optimization, equipment upgrades, heat recovery, use of digital monitoring tools, and more
structured material and logistics planning. The digital tools can improve visibility, support

predictive maintenance, and allow suppliers to identify recurring inefficiencies.

The study also highlights the importance of a clear and consistent KPI structure.
Measurements such as total emissions, emission reduction rates, energy intensity ratios and
share of renewable energy offer transparent way to track progress and support reliable
decision-making. These indicators help to create a credible baseline and provide the focal
division with consistent foundation for supplier evaluation and maturity classification. The
result shows that there is no universal set of best practices that fits all suppliers. Instead, the
most effective reduction strategy matches the supplier’s maturity, resources, and operational
context. This highlights the value of a maturity-based decarbonization framework, which
connects reduction activities to supplier capability. To conclude, reduction becomes
meaningful when activities and tools match supplier capability and rely on consistent

measurement.

What collaborative initiatives should the case company use to support its suppliers in

reducing their Scope 1 and Scope 2 emissions?

The study shows the focal division of the case company holds an important but limited role

in supplier decarbonization. The most effective collaboration is built on transparent
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expectations, consistent communication, and practical tools, which reduce uncertainty but
does not create additional workload. Standardized templates, clear KPIs, and structured data
collection methods allow the focal division to assess suppliers fairly. It helps the suppliers
understand what is expected of them. These tools also reduce frustration linked to unclear or

irrelevant reporting requirements, which interviewees described as a barrier to engagement.

Empirical findings indicate that supplier act more consistently when they see clear value,
receive practical support, and are provided with predictable expectations. Motivators include
cost savings, operational benefits, competitive pressure, customer expectations, and reliable
feedback from the case division. Supplier engagement increases when they recognize how
emission reduction supports their long-term continuity and competitiveness. However,
unclear expectations or requests that offer little operational benefit can weaken their
willingness to participate. Hence, Category managers need guidance to answer emission
related questions. They also could use shred internal instructions and training to ensure

consistent support.

Support initiatives must match the supplier’s maturity level. Early-stage suppliers benefit
from simple guidance and basic training. More advanced suppliers value technical advice
and help with prioritization. At the highest maturity levels, collaboration can include shared
renewable projects, coordinated logistics improvements, or innovation pilots where both
sides gain new insights. The results indicate that as suppliers mature, the need for intense
support decreases and the potential for strategic partnership increases. Furthermore, digital
solutions and Al may support data checks and hotspot identification in the future, if they are

applied carefully.

To provide more organized support for their suppliers, the study defines a development
framework for the focal divisions. It is a process that starts by providing suppliers the shared
roadmap that was defined in this study. The next step is to ensure standardized data collection
from the suppliers by utilizing a unified template or platform, and suitable set of instructions.
The data should be centrally stored and calculated in one place to provide visibility for the
focal division. This creates more credible measurements and with the support of standardized
KPIs, the focal division is able to monitor supplier progress more accurately. The accurate
monitoring and higher data quality ensures assigning appropriate maturity levels to
suppliers, which allows more relevant support for suppliers. To conclude, the internal

development process creates a stable base for the focal division to enhance and organize
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their support for suppliers. In summary, effective collaboration arises from clear
expectations, strengthened internal capability, maturity-based support, and a structured

development framework that guides how the division assists its suppliers.

The answers for the research problem are summarized in Figure 11 below. It collects the

main points from the three research question answers.

Figure 11: Summary of the findings of the study.

There are few other important aspects found in the study that support Figure 11. The
development process improves internal consistency for the focal division and supports
comparability across diverse suppliers. It reduces dependence on personal judgement and
ad-hoc tools. The framework can be potentially scaled across divisions within the case
company or even to external companies. On the other hand, the shared supplier roadmap
provides clarity on progress and next steps regardless of the maturity level. The maturity
model can build trust by setting fair assessment and expectations for all suppliers. It also

provides guidance on how to move to next levels to increase supplier engagement.

However, the study contains limitations. It only covers one division and hence generalization
is limited. Additionally, the empirical material reflects only the perspective of the focal
division and not the supplier perspective. It focuses on suppliers within one industry and
does not explore implication to others. In addition, the proposed roadmap, maturity model,

and development framework must be tested in practice.

The future research could explore these limitations. For example, comparative studies across
industries or regions would help to determine how contextual factors shape emission
reduction practices and how maturity-based support models should be adapted. Additionally,
future research could investigate how supplier decarbonization develops over time and

which factors explain differences in progress across maturity levels. It could also help to
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clarify how supplier motivation, resource constraints, and cost considerations affect the

adoption of reduction actions.

The growing use of digital tools create other research opportunities. Studies that explore how
artificial intelligence (AI) can support hotspot detection, data validation, predictive
maintenance, or automated supplier evaluation could offer valuable insights for suppliers as
well as for the customer companies. Al may also help identify patterns across large supplier
networks. In addition, further research could analyze the financial and operational effects of

selected reduction actions to provide clearer cost-benefit insights.

Nevertheless, the findings show that meaningful supplier decarbonization requires structure
and clarity from both sides. The maturity-based approach offers a stable foundation for this
work and supports progress without adding unnecessary complexity. It gives the focal

division and its suppliers a reliable way to continue to develop their reduction efforts.
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Appendix 1. Key GHG Accounting metrics. (GHG Protocol, 2024a)

Metrics

Total GHG
Emissions
Emission
Intensity
Ratios

GHG
Reduction
Progress
Process
Emissions
Biogenic CO;
Emissions

Fuel-Specific
Emissions

Stationary
Combustion
Mobile
Combustion
Fugitive
Emissions
Energy
Consumption
Renewable
Energy
Utilization
Electricity
Emissions

Unit
tCOse
tCOse /
product
tCOse /
revenue
%
tCO2e
tCO2e

tCOse /
fuel

type
tCOze
tCOze
tCO2e
kWh
%

tCOse /
kWh

Description

The total amount of GHG emissions produced by
the company.
GHG emissions per unit of production.

GHG emissions per unit of economic output.

Percentage reduction in GHG emissions
compared to a baseline year, reflecting
improvements over time.

Emissions resulting from specific industrial
processes.

CO: emissions originating from the combustion or
decomposition of biologically based materials
other than fossil fuels.

Emissions from specific fuels (e.g., natural gas,
diesel)

Emissions from fuel combustion in boilers,
furnaces, .
Emissions from company-owned vehicles

Leaks from refrigerators, industrial gases, .

The total amount of energy consumed by the
company.

The %-of total energy consumption derived from
renewable sources.

GHG emissions associated with purchased
electricity, often calculated using grid-specific
emission factors.

Scope

Both
Both
Both

Both

Scope 1

Scope 1

Scope 1

Scope 1
Scope 1
Scope 1
Scope 2

Scope 2

Scope 2



Appendix 2. Interview Questions.

1. Could you briefly describe your role and how it is related to working with suppliers?
2. How often do environmental or climate-related topics come up in your discussions with suppliers?

3. Have you been part of any initiatives or projects related to emissions or sustainability in supplier
relationships?

If yes, can you briefly describe what kind of?

4. When you hear “carbon emission” regarding suppliers, what comes to mind?

5. How would you describe your current familiarity with the case company’s goals related to supplier
emissions or sustainability?
6. What does the idea of “supporting suppliers in reducing emissions” mean to you personally, in your role?

7. The focal division plans to use Product Carbon Footprint (PCF) to assess suppliers.
How familiar are you with this concept?
8. In your view, how could PCF information be helpful or challenging in supplier collaboration?

9. What type of support, material or tools would make it easier for you to work with PCF data in your role?

10. Have you used or reviewed supplier assessments via the previous external sustainability platform that
was used? If so, how have you used that information?

11. Have you come across any cases where suppliers have taken concrete steps to reduce emissions or
improve energy use?

In your category:

12. What are the main emission sources?

13. What kinds of emission reduction measures do you think are the most realistic or relevant for suppliers?
14. Do you think differences between suppliers (e.g. size, location, industry) affect how easily they can
reduce their emissions?

15. How are emission-related or sustainability topics currently brought up in conversations or negotiations
with suppliers?
16. What kind of reactions or responses have you observed from suppliers when these topics come up?

17. What internal tools, templates, or processes do you currently use to support your work on supplier
sustainability?
18. What kind of support or resources have you seen offered to suppliers at the focal division so far?

19. What kind of specific targets does the case company have related to supplier emissions or environmental
sustainability?
20. What do you think are the biggest challenges when trying to engage suppliers on emission-related topics?

21. From your perspective, what are the main barriers that prevent suppliers from reducing their emissions?
22. In your opinion, what kind of support would help you feel more prepared or confident in this area?

23. If you could improve one aspect of how the focal division works with suppliers on sustainability, what
would it be and why?

24. Are there any tools, platforms, or practices you've found especially useful — or not useful — in working
with suppliers on emissions?

25. Is there anything else you’d like to share that we have not covered, related to suppliers, emissions, or
your role?



